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XXni. 0;^ the Satellite $ of the Planet Saturn^ and the RotMim 
of its Ring on an Axis, By Willlat^ Herfchel, LUDk 
F, R* S. 




Read June ly^ ^1790. 

N my laft Paper on the Planet Saturn, the principal obje£l 
of which was to give an iramediate accotint of the 
moft interefting phaenomena that had occurred till the begin* 
ning of November, many things were left unnoticed for want 
of time to treat of th^m with fufficient accuracy; but having 
now before me the whole feries of obfervations from the i8th 
of July till the 25th of December, 1789, I can enter into a 
proper examination, affifted by fuch aecelTary calculations as 
then could not conveniently be made. 

One of the principal motives which have induced me to 
haften this inquiry, is the frequent appearance of protuberant 
and lucid points on the arms of the ring of Saturn. I havp 
jnentioned before that inch phaenomena had been refblved by 
the fituation of fateliites that put on thefe appearances ; but as 
my obfervations were continued near two months afterward^^ 
and as I had from them corrected the epochse of the old fatel- 
lites, and improved the tables of the new ones,, I found that^ 
befides many of thefe bright points which were completely 
accounted for by the calculated places of the fateliites, there 
were alfo many more mentioned in my journal that would not 
accord with the fituation of any of them. 

K k k :^ The 
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The queftion then prefented itfelf very naturally, what ta 
make of thefe protuberant pohits ? To admit two or three 
j^nore fatellites by w^ay of folvhig fuch phenomena appeared to 
me too hazardous an hypothefis ; efpecially as thefe lucid 
points, though fome of them had a motion, did not feem 
willing to conform to the criterion I had before ufed of coming 
off the ring, and fhewing themfelves as fatellites. And yet a 
fufpicion of at leafl: one more fatellite would often return ; it 
was even coniiderably ftrengthened when I difcovered, by 
means of re-calculating with great precifion the whole feries of 
obfervations, that in the beginning of thq feafon there had 
been fome few miftakes in the names of the fatellites, when 
the obfervations of them were entered in the journaL In 
fetting them right, which threw a great light upon the revolu- 
tion of the 6th, and more efpecially upon that of the ^th, I 
found alfo, that fome of the obfervations which were entered 
by the name of the 7th fatellite could not belong to that, nor 
to any other known one. It remained therefore to be examined 
whether there might not be fufficient ground to fufpedt the 
exiftence of an eighth fatellite. 

In this fituation of things, I thought it moil: advlfable to 
draw out the whole feries of obfervations in a paper, beginning 
at the 5th fatellite, and thus gradually through the 4th, 3d, 
2d, ift, 6th, and 7th, to approach towards the center of Sa- 
turn; that it might appear at lait what obfervations were left 
unaccounted for. By this means alfo it will be i^tw clearly 
with how fcrupulous an attention the identity of every fatellite 
has been afcertained; and with a view to give the ftrongeft 
fatisfa8:ion in this refped, at leafl: one obfervation of each has 
been calculated for each night ; and the place thus computed is 

put 
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put down in the notes, that it may be compared with the 
obferved one. 

To facilitate this comparlfon, I -have delineated a fcheme **, 
wherein the orbits of the fatellltes are drawn in their due pro- 
portion. A few words will explain the conftru6llon and ufe of 
this figure, which, notwithftanding its fimplicity, is yet amply 
fufficient to afcertaln the accuracy of every obfervation. 

In each of the orbits, by way of marking them, is placed 
the fatellite to which it belongs, as it appeared to be fituated 
the 1 8th of Oftober, 1789. The graduated circle is of ufe to 
find, by means of the tables, the apparent place of a fatellite 
for any given time; or, the apparent fituatlon of the fame 
fatellite being given, its real Saturnicentric place aiay be de-^ 
duced from it. In the center of the fcheme is the planet Sa- 
turn, and its ring, exprefled by a line which reprefents the 
direction of its anfae; or the ring Itfelf, as it appeared in rny 
telefcopes during the months of July, Auguft, September, 
October, and November, 1789. The five lines which are 
carried on parallel to each other ferve to convey the meafure 
of the planet, and its ring, to the orbits of the fatellites, as 
will befeen in feveral inftances that occur hereafter. 

The graduated circle is divided into degrees, and begins to 
count from that part of every fatellite's orbit beyond the pla- 
net, which is intercepted by a plane pafling from the eye of 
the obferver, at redlangles to the ring, through the center of 
Saturn. Hence it follows, that the point of zero, or 360 de- 
grees, is the fame with the geocentric place of the planet iii 
thofe four parts of the orbit of the fatellite where the eye 
is in the- plane of the ring, and where it appears the moft 
open ; and that, in other places, it may be had by folving one 
fpherical triangle. This is to be underflood as relating only to 

^ See Tab. XIX, %. i, 

the 
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the inner fatellltes; the 5th, or outermoft, requiring a dif- 
ferent redudion, on account of its deviation from the plane of 
the ring. Moreover, 1 am inclined to believe, that the fureft 
way of obferving the 5th, is to truft only to meafures, taken 
with micrometers which give the diftance and angle of pofi- 
tion, except in fuch cafes when the eye is nearly in the plane 
of this fateilite's orbit, where the different redudions may be 
neglefted, without bringing on any confiderable inaccuracies. 
The order of the numbers by which 90 comes to the left, and 
270 to the right, is taken from the motion of the fatellites, 
as they appear to revolve in their orbits, when feen in tele- 
fcopes of my conftruftion ; and which is alfo the real diredlion 
of their motion according to the order of the ligns. But the 
points 360 and 180 muft occafionally be changed in their de- 
nomination of north or fouth, according to the real fituatiou 
of the plane of each fatellite's orbit. At prefent, for inftance, 
when the flitellites are at 360, that part of their orbits in 
which we find them lies to the fouth of the center of the 
planet; but about the end of Auguil, 1789, and afterwards, 
the orbits of the fix inner fatellites were differently fituated ; {o 
that the fame points then wtrc. turned towards the north. I 
need not remark, that the fituation of thefe points was 
changed again when the earth pafled through the plane of the 
ring, and that it will change, in the 5th fatellite likewife^ 
when we come to be in the plane of its orbit. 

The calculations of the places of all the fatellites have been 
made according to tables which are given at the end of this 
Paper. Their form being very fimple, I thought it not amifs 
to communicate them, for the ufe of thofe who may wifh to 
enter into a more particular examination of the following ob- 
fervations; or to follow the fatellites in their orbits at any 
^ future 
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future time. It will be proper to mention, that I have deduced 
,the epochae of all the feven fatellites from my own obferva- 
tions, and they will be found to differ confiderably from thofe 
which are given by Mo de la Lande, in the Conno'ifJ'ance des 
Temps iot ly^i* But I have not attempted to extend them 
farther than a few years backwards or forwards, as I am not in 
poffefiion of any obfervations that could authorize me to under- 
take fuch a work. On the contrary, I am weli convinced, 
that no tables will give us the iituation of the fatellites accu- 
rately, till We have at leaft eftabliflied the dimensions of their 
elliptical orbits, and the motion as well as the iituation of their 
aphelia. The epochae for 1789, therefore^ mull: be looked 
upon not as mean ones, but fuch as refpe6l the orbits of thefe 
fatellites in their iituation during the time of the following 
obfervations ; and the two preceding, and two following years^ 
muft be already a little afFefted with thofe errors which are 
the neceilary confequence of our not knowing the required 
elements. I flatter my felf^ however, that the obfervations, 
which are delivered in this Paper, will ferve as a beginning to 
a proper foundation for inveftigating them. The many con- 
jundlions between the fatellites, for initance, will undoubtedly 
throw fome light on the iituation and eccentricity of their 
orbits; as it will be found, that the calculated places of thefe 
conjundions require elliptical motions to bring the fatellites to 
fuch appearances, which, in circular orbits, could not fo accu- 
rately have taken place. Nor can we alcribe the difagreements 
to the fault of the obfervations, iince a very few minutes will 
fuffice to determine the time of a conjunition, which never 
iafts long. For this reafon alfo, I have carefully avoided de- 
ducing my epochse from conjunftions, even with the 6th 

latellite^ 
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fatellite, which moves fo rapidly that, at firft fight, we might 
thiiik thofe iituations favourable. 

The mean motion of the five old fateliites, as being fuffi- 
ciently accurate for my prefent purpofe, I have taken from 
the above-mentioned tables of M. de la Lande ; and thofe 
of the 6th and ^th, of courfe, are the refult of my own 
obfervations. 

The geocentric place of Saturn, whofe complement is to be 
added, in order to reduce the Saturnicentric fituation of the 
fatellites to the apparent one, I have taken from the nautical 
almanac to the neareft minute; and, as 1 have always confined 
myfelf to a literal tranfcrlption of the obfervations from the 
original journal, all the memorandums which are neceffary 
either to explain them, or to correal mlftakes in the names of 
the fatellites, are thrown into notes, that there may be no inter- 
ruption in the fucceffion of the obfervations. 

Obfervations on the fifth fat ellite of Saturn. 

1^89, July 18. 20 h. 20^ (A), The fuppofed fifth fate!- 

lite (B) 6^ or f fp. (C) the ring (D). 

July 

(A) The time of my obfervations being fidereal, it is necefTary to mention, 
that this relates onl}' to the hours, minutes, and feconds, the day itfelf being 
that which is generally ufed by.aflronomers, beginning at noon, and ending the 
rjoon following. By this means there can never be a miftake which fidereal hour 
I mean to point out, as no two fuch hours can occur in the fame aftronomical 
niL^ht. 

It will alfo be neceffary to remark, that all the times are thofe flievvn by the 
clock 5 which, by equal altitudes, has been found to lofe very equally at the rate 
of o^'',4/>^r day; and to be 8' Si^^S too fail at midnight the l8th of July, 
1789, which is the time on which my obfervations on Saturn commenced; 

(B) The fatellite itfelf not being known, it is here called the fuppofed fifth. 

(C) By fix or feven degrees fouth preceding the line of the ring, is meant, 

that 
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July 23. 1^ 29* The 5th fp. at a great diftance (E). 

July 28. 22 ^j. By a figure in the journal, at a great diftance 
mp. (F). 

Aug. 18. 21 II. The fuppofed 5th at a great diftance 25"" 
lip. R. (G). 

Aug, 28. I 28. A line drawn through a large ftar north of 
Saturn, and paffing between one pretty confiderable ftar n£ 
and another ff. Saturn, leaves the fuppofed 5th fatellitea little 
on the following fide. By two figures in the journal, the 5th 
is at a great diftance nf. i? • (H). 

Aug. 29. 23 29. The fuppofed 5th is a very little preceding 
a line drawn from the large ftar of laft night, through a very 
fmall ftar ; and a good deal following a line drawn from the 

that the fatellite in the firil place was at the preceding fide of the planet ; that is, 
in the femicircle from i8o to 360, which pafles through 270 degrees. And in 
the next, that thb fituation of its orbit was fuch as to bring the fatellite, at its 
proper diftance, into a line drawn from the center of Saturn, making an angle 
of 6 or 7 degrees with the line of the ring, and declining towards the fouth. 

(D) The calculated place for aoh. 20', fhewn by the clock, correded by 
— 8'5i'',5, and reduced to I2h. 22' 16'^ mean time, is 245^,5 which, ^s no 
diftance is mentioned, leaves it doubtful whether the obfervation was that of the 
5th fatellite, or of a fixed flar. 

(E) By calculation the fituation is 268^ I ; which agrees well enough for 
%i h. 1 1' 47'^ mean time. 

(F) 13 h. 59' 38'' mean time gives 291^5, which agrees with the diftance 
and direction ; but as the fatellite was fp, the obfervation, which fays np. muil 
belong to fome fmall fixed ftar. 

(G) The calculation for ll h. 11^ 27" gives 27°,4 or at a good diftance ff ; 
therefore this was not the fatellite, but a ftar. 

(H) It appears from the calculation for 14 h. 48' 29''' which gives 74''52, and 
alfo from the following obfervations, that this was the real 5th fatellite; and 
that, having once obtained its place, I kept it in view all the reft of the feafon. 

Vol, LXXX. L 1 1 firft 



434 -^^*'' Herschel's Ohfervatiom on fh^ 

firft pretty coiifiderable ftar of laft night, through the fame 

very fmali fear (I). 

Aug, 31. 21 3, The 5th I take to be nf, t? ^t a good dif* 
tance (K). 

Sept, 8. 22 '^']. The 5th about 15^ nf. R. and, by a figuJre, 
at a great diftance (L)* 

Sept. II. 20 II. The fuppofed 5th fatellite and two fmall 
jftars ff. a ftar 'X^ which is ff* \ j form an exa£l: line. 

22 32, The fuppofed 5th5 and the two Sfl. ff. x^ fbrrn no 
lonp-er a line ; fo that is the real fifth fatellite. 

Sept. II. 23523 The 5th fatellite keeps advancing; its 
fituation is 20 or 22'' nf. the line of the R. and, by ar figure, 
it is at a confiderable diflanee (M)\ 

Sept. 13. 22 17. The 5th fat,, of the nth of Sept. is ad« 
vanced, and is now north preceding a confiderable large flar, 
which was that night fp. t? . By a figure it is n£ i? , at a 
confiderable difiance (N). 

Sept 14. 20 '^'^. The 5th a little nearer than lafl night (O)* 

22 30. The 5th fat. of Sept. 1 1. obferved at 26h. 11% has 
left the place where it was at that tirrie. 

Sept. 1 6. 19 39. The 5th is drawing nearer tawai€s its 
conjunftion. 

22 i8. Much the fame as before. 

23 59. About ^^ north following thfe dire£libn of the 
R. (F). 

I 3. The 5th nearly as before. 

(I) 12 45 53- l^A*^ (K.) 10 12 26. 87,2. 

[IS) II 14 47, 124,2. (M) 12 17 48. 138,3. 

(>^) 10 35 13. 147,2. (Oj 84734. 151,5. 

(PJ 12 5 9' ^6i^3' 

Sept^ 
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17. 19 48. The 5th fat. of t^ 30^ n£ R. and at the 
diftance of about 3 dia. of R. (Q). 

Sept. 18. 21 15. About 2 dia. of R. and near 40° north 
following (R). 

Sept. 20. 23 24. The 5th fat. is within a degree of its con- 
jundlion. It is north of t^ , and its motion is retrograde. 

23 54. A perpendicular from the 5th fat. to the ring of 
Saturn, falls towards the following fide fhort of the center by 
i- dia. of I2 • 

19. Diftance of the 5th fatellite from the parallel of the 
R, of , Tj , 3 rev. 36^,7 parts =ii^ o^\<)h() central meafure. 

1 25. The 5th very nearly central. 

1 ,28. With a power of 240, perfectly central. With 300, 
perfectly central (S). 

Sept. 21. 21 15. The 5th fat. is perpendicular to a place 
half a prq]e<5tion of the ring preceding the edge of it (T). 

Sept. 23. 22 51. At. a confiderable diftance np. ^ iS)* 

Sept. 24. 1956. At a good diftance np. t^ (W). 

Sept. 25. 19 34» The 5th purfues its track (X). 

i^« / // O ^* t it o 

(Q> 7 SO 55- i65»i- (^) 9 13 45- 170A 

(S ) 13 18 13. 180,0, or dir^£lly at redangles to the ring, to the north. 

I have nfed this obfervation for fettling the epocha of this fatellite, in which I 

have made no pther allowance thaa that of theLgeoqentric place of Saturny as I 

knew this would anfwer all my purpofes. But when we would obtain the mean 

motion of this fatellite in comparing its prefent place with other fituations at a 

great diflance of time, proper redu6lions of the geocentric place of T^ to the 

orbit of this fatellite lliowld he made. This may, however, be done much better 

when the real fituation of its orbit is properly afcertained. 

h li» 

(T) 9* / 59. 183,8. (V) 10 29 52. i93%3- 

(W) 7 31 25. i97?4* (X) 7 5 33* ^01,9/ 

LII2 oa 
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0£l. 12. 21 18. The fuppofed 5th forms nearly an Ifofceles 
triangle with two preceding ftars, the fouthern one of which 
is double^ cdDfifting of a very conliderabie ftarand a fmall one. 
By a figure, at a coaflderable diftance, np. t^ (Y), 

061. i^. 211* The large ftar of the double flar In the 
figure of the 12th of Oit. is gone from its place, and the fup- 
pofed 5th of that night is left (Z). 

zi 8. The real 5th is fo bright this evening, and was fo the 
i2th of Oct. that I miftook it on that account for a conlidera- 
bie ftar 5 it was then nf. t^ . By three figures to-night it is 
at a great diftance np. t^ . I faw it move to-night ; for at 
21 h. V it made an angle of 50^ on the following fide with 
three ftars in a line, fp. 1? . At i h. ^\ that angle was iefs 
than 40"" ; and at i h. 41^, it was no more than about 35^, 

061. \6. 20 16. The 5th now precedes a line drawn through 
the three flars which it followed laft night at 21 h. i\ By 
five figures, at a great diftance fp* t^ (A). 

061. 18. 20 18. At a great diftance fp. 

21 51. At 7 or V diftance fp. The fame by two 
figures (B). 

0£t- 20. 20 50. By three figures, at a great diftance fp. (C)* 

Od. 28. 21 !• The 5th about 3I dia. of \ diftant, and 

45°fp.(D> 

0£t. 29. 21 49. The 5th fat. of ^ is approaching towards 

its oppofition (E). 

(Y) 711.42' 32^'. 28o%3c The diftance and fituation agree well enough, 
but not the angle, which, by what will appear hereafter from the fituation of the 
nodes of this fatellitej ihoujd be f p. 

(Z) 7 13 49. 294,0. (A) 6 25 o. 298,4. 

(B) 7 51 540 307,9. (C) 6 43 t2>, 316,8. 

(062247. 353,4. (E) 7 6 44. 358,1. 

oa. 
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QQi. jOt 20 ^0^. The 5th fat. is paft the oppofition a little 
more than yefterday it wanted of it (F). 

061.31. 21 13. The 5th about 3! diameters of Saturn 
ff. (G). 

21 43. It is very faint; fainter than the firft ; not much 
brighter than the fixth (H). 

Nov. 2. 23 ^']. By a figure, the 5th fat. at fome diftance 
ff. (1). 

Nov. 3. 22 I. At a good diftance. ff. R, (K). 

22 13. The 5th a little following a line drawn through two 
fixed ftars and between them. It is fouth of the ring. 

Nov. 4. 22 17. The 5th at a great diftance following, and 
a very little fouth ; it precedes the line of the two ftars which 
it followed lafl night (L). 

Nov; 7. 22 9^ The 5th at a great diftance following, and a 
little north (M). 

Nov. 8. 20 46. At a great diftance following (N). 

Nov. lo, 23 30. As the calculation gives it (O). 

(F)6h.6'57'^ 2^5. (G) 6 h. 22^ 59^^ 7^I. 

(H) From the confiderable cliamge in the light of this fatellite, we may 
furmife, that it has a revolution upon its axis ; the iituation (fee note Z and G)^ 
which aiFe6ts the apparent brightnefs^ fhould however be taken into the account. 

(I)8h. 58^41^ i6%8. (K)6h.S9'4^ 2i>. 

(L) 7 h. 11^6"". 25%2. A few days ago I perceived, that in the former 
part of thefe obfervations I had omitted a pretty eflential circumftance, which is 
an attention to the nodes of the 5th fat. with the nng of Saturn. 

(M) 6h. 51' li" . 39%2» It appears from this and the foregoing obferva« 
tion, that the afcending jiode of the 5th fatellite, with regard to the ring of Sa- 
turn, apparently lies between the 25th and 39th degrees, which, reduced to a 
Saturnicentric pofition, is about the 19th degree from the point Aries reckoned 
upon the ring. 

(N) 5 h. 24' 39"- 43^5. (<^) 8 h. o^ ai^ $f,Q. 

2 N0T« 
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Nov. 13. 22 33. On the fQllowing fide (P), 
Nov* 15. 22 2^. Bj a figure, iif. Saturn at a great dlf- 
tanee (Q). 

Nov, ip, 22 15. Dift. of the 5th. fat, fft meafure 8 54,94 

but too imdXh 

22 43» — — 3d - — 8 58,23 

22 54, ~- — . 4th — 8 58,85 

Mean of the three laft meafures 8'' 58^^,45. 

This, when the exa£l inclination of the orbit is afcertaioed, 
muft be brought to the greateft elongation, and alfo reduced to 
the mean diftance of the planet from the fun. 

Dec. 2. o ^6, The 5th fat. is in its calculated place (R). 

Dec. 5. o 10. As the calculation gives it (S). 

Deq. 16. 23 $g. At a great diftance preceding (T). 



Obfervations on the fourth Jatellite of Saturn. 

July 18. 19 50. The4thfateHiteisabout 6 or 7''np. R.(A). 
July 23. 1 9 29. About 3I dia. of i? following the body ( B^ 

S- • " .■■■■■■ 

h 

(Q) 6 43 53. 75,6. 
(S) 7 2 7, 166,2. 

(A) II 52 21. 284,0. 
Following or preceding the body, denotes that we 
are to reckon from the neareft part of the circuniference, and. not from the 
center; but it is alfo to be obferved, that eftimations in diameters, when they 
exceed on e, or one and an half, are not intended as meafures, but merely to 
point out the fituation in a very coarfe way ; fo that we are to look upon the calcu- 
lation as not difagreeing with this eflimation, though we fliould find the fateliite 
confiderably farther from the body. 
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II II 47. 


36,4. 



Satellites of the Planet Saturn. 43^ 

July 27. 20 27. 4 or 5 dia, following (G), 

July 28. 19 40. Near 4dia. following (D). 

Aug. 18. 21 II. Many dia. preceding (E). 

Aug. 28. o 14. About 4f dla, of t^ following the body (F), 

Aug. 29* 22 18. 3 dia. of ^2 following the body (G). 

Aug. 31. 20 48. About 2| dia. of j^ p. the body; a few fe- 
cciids farther off than the 2d fatellitej, and a little fouth of 
it(H). 

Sept. 8. 22 30. About 2f dia. of t? following the body (I). 

Sept. 10. ip 42. Following Saturn (K). 

Sept. II. 20 26. Following t^ ? too far to eftimate by the 
diameter (L). 

Sept. 13. 22 17. By a figure, at a di|lancefollowmg(M)> 
^ept. 14. 20 33. About/i I dia. of the ring following (N). 

42. 1 1 dia. of R. f. the edge. 

1 24V I dia. of R. f. the ring jexadly in the line. 

Sept. 1 6. 19 37. Not quite I dia. of th^ ring preceding (O). 

22 15. li dia. of R. p. the edge, and a little fouth. 

23 59. Near if dia. of R. preceding the edge of the ring. 
Sept. 17. 1948. About 3 dia. of the ring p. the projec- 
tion (P). 

Sept. 18. 2 1 1 5. . Almoft at its greateft diftance p. (Q)V 
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Sept. 20. 23 24. At a great diftance p, and a little n. (R). 

o 40. 1 can fee the 4th fatellite of Saturn without an eye^ 
glafs in the 20-feet fpeculum by drawing back the eye about 
three or four feet. 

21. Sept. 21 15. At a good diftance preceding, and a little 
north (Sj. 

Sept. 23. 22 33. The 4th fatellite emerged a few feconds 
ago. It is now in the line of a tangent to that part of Saturn 
where the projeftion of the ring comes from the body (T). 

22 51. I of the proje6tion (V) following the body of T^ ; 
and about 2 of its own diameters north of the ring ; or not 
quite half way northwards between, the center of i& and the 
northern limb. 

Sept. 24. 19 ^6. About 2 of its own dia. nearer the ring 
than the 3d fat. iand a little more north, 

20 48. The 4th advances to its conjunction with the 3d. 

22 47. The 4th is paft by the 3d. By a figure, it is lefs 
than one of its diameters paft the 3d fatellite, and is more 
north than the 3d (W). 

Sept. 19 34. It purfues its track (X). 

Od. 12. 20 ^j. At a great diftance following (Y). 

0£t. 15. 20 54. Many diameters of Saturn f. (Z). 

23 20* The 4th fat. at a confiderable dift. f. 

h h. 

(R) II 14 33* 292,.2 i^) 9 I 59* 3*^>8. 

(T) 10 II 55. 359,2. 

(V) The diftance from the body of Saturn to the end of the proje61:ing part of 

the ring, I call the projedtion^ and have made ufe of it as a meafure for 
eilimating. 

"• t u o n. , ^^ ^ 

(W) 10 21 57, 22,0. {^) U S 33^ 41 A 

h) 7 J 39- 66,5, (Z) 7 6 50, 134,4. 





;. i6. ^0 i6. 2| dia. of t^ Mlowing the body^ 
21 59. The colouir of the 4th liiteilite is red, or inclining t0 
^ed ; it approaches towards a conjutidibn with the ^d. 

o 9. The 4th is very nearly in coigundion witli the 3d ; it 
Is aboit I of its own iia. nearer to Saturn than the 3d, 
^itd near one dia. of tlie 3d Ikellite more fmith than tb^ 

Oa- 1%^ ao iS. 2| iia^of %$». the 

21 51. About 2 1 dia^ #f ^ preceding 

Od. 20. ao 50^ At a great diftanCe prfeceding 

Od:. 2^* 21 1 - At ^ great iiAanCe Mlowing (D^. 

0£t. 29. i2i 49. At a good diftance ff (E)* 

0£t^ |o# zo 13. At a great diiance Mlowi^g (F). 

0£l. 31. ^t 13. At a conMeraMe diftance faltow|tig |Q^ 

^ov.2. 21 6. The 4th fat. is invifible. 

21 5 1. I cannor fee fhe 4th fateMite (H)* 

22 53. The 4th (m. is not viable; iiooked for the fliadow 
^f it ^pc^ ^-f hm m\Jild not perceive it,^ The weather a littld 





13 21. Upon the dark equatorial bett of i^> on the f. fide, 
tiear the edge of the diifc^; feen^s to be afeiall black fpot which 
4s darker than the reiS of the belt. 

(X) 10 17 at t6c?,l* (S) 7 51 54* ^<^3»^» 

(C) 6 43 13* 2475^- tD) 6 12 47* ^7»9- 

(E) 7 644. 9i>2v (1^) 6 6 51^ it2,S. 

(G) 6 ^2 591. i3S,7- 

(H) The tables I ufed at t^e tif^e of this oMer^atioli being different from my 
|>refent ones> I expeaed the 4th fatellite to be paft its conjunaion, and confer 
^iiently vifible again. 

YoL. LXXX. Mmm 2329- 
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23 29. A protuberance on the fp. part of i? ; I fuppofe it to 
be the 4tli fatellite emerging. 

23 31. The black fpot upon the equatorial belt feems to be 
a little advanced towards the preceding fide. 

23 38. With 300 the fatellite is very nearly detached; the 
black fpot keeps advancing; it is a very little north of the 
equatorial belt, but part of it is upon the belt. 

23 43. The black fpot is a little more than i. of the dia« of 
■ J2 advanced from the f. lide towards the center. 

23 46. The fatellite feems to be detached. 

23 47. With 300, it is detached; and the black fpot keeps 
advancing; 

23 ^y. The black fpot is advanced fo as to be f of its way 
towards the center; the 4th fatelHte is near | its own dia. 
clear of the edge. 

o 13. The black fpot a little more than half way towards 
the center; it is much darker than the belt. 

o 34. The black fpot is not arrived to the center yet. 

o §2. The black fpot is not come to the center, but does 
not want much of it. 

^7. It is more upon the belt than it was before; that is, 
more fouth. 

1 6. The black fpot is not yet come to the center. 

I 10. It is drawn towards the fouth^ fo as to be nearly in 

. (^ ■ ■ ■ 

the middle of the equatorial belt. 

I II. It is not far from a central pofition. 
J 15. It is not come to the center yet. 
I 18. The black fpot is very near central. 
I 21. Very near central. 
I 2,5. Begins to be in the center* 

^ I 30. 
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I 30. It IS in the center (I). 

Nov, 3. 22 !• The 4th fat. about 3 dia, p, the body (K). 

Nov. 4. 22 17. At a confiderable diftance precedmg (L)* 

Nov. 7. 229.* At a good diftance preceding (M). 

Nov. 8. 20 46. At a good diftance p. (N). 

Nov. 10. 21 3. The 4th fatellite not yet vifibb* 

21 32. Not yet vifible. 

22 26. Not yet vifible. 

23 24. About i dia. of t^ nf. (O). 

Nov^ 13. 2233. On the following fide (P). 
Nov. 15. 22 33. Following T^ ata good diftance (Q). 
Nov. 26, o 28. The 4th fatellite is emerged fome timepaft, 
o 30. It is nearly in conjunction with the 6th. By afigure,, 
it is half the diameter of the 6th nearer to Saturn than the 
lixth, and north of it (R). 

Nov, 30. 23 ^6. Dift. of the 4th fatellite 3' 12^^379. 

2342. 2d mfeafure — 3 20 .972. 

23 52, 3d ~ ^ 3 10 .494. 

23 59. 4th ~ •— 3 10 .syg. 

Mean of the four meafures 3^ i i^\io6 (S). 

Dec# 

(I) 10 h. 31' ^S^SS. i84'',8. An extrad of thefe obfervations beingprintcd 
in my laft Paper, I am to remark, that here the time is uncorrected ; but the 
correaion for this evening being~-8' S^'^y, it will be feen, that in the former 
Paper — 8' has been applied to all the times, and — 8' 9'' to the time of the eXad 
conjun«5lion. 

h. , ^y o "• / // o 

(K) 6 59 4. 204,1. (L) 7 ir 6. 2ao,9. 

(M) 6 51 21. 294,4- (N) 5 ^4 39* S^sA 

(O) 7 54 22. 3,1. (P) 6 51 44- 69,9. 

(QJ 6 43 53- 1 15^0* W 7 57 ^S- 4,4- 

(S) The middle of the time to which we may fnppofe the meafurcs to anfwcr 

M m m 2 ts 
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Dee,.2. o 56. In its calculated plage (T). 
Dec. 5. a 10^ Ab the caleulation gives it (V)^ 
Dec. 16. a.3 59. At a great diftance following (W)* 
043, The 4thigtellite, with a po^w^^ 500^ fliewa 

a pretty Goafiderable, vifible dilk (X)<» 




©bfervations on the ihhd JaUlltie of Suturn^. 

July 1 8^ 19 5^. The 3d fatelMte abom^ 1 or 2^ fil, R, 
figure, q,t a confiderable diftance (A)i 

July 23 .< 19 39* Ne^r 2 dia. of 1^ fpllowitig (B)l 

July^27. 20 z/p j^bpiit 2| ditv of % fbHoTOag (€)• 

July 38. i 9 4O0. The 3d f^t, | dia. ibllowiag^ ; t£ is mucli 
larger than the 2d, and a little more north* 

22 34. I part of a dk. following^D), 

A\lg» 18* 21:: II.. 1 1 dia. of ^following the ring (E),^ 

Aug. 28. Q 1 4. Fuil?2 dia. £ i? 




is 23h, 48', or 6h. 59' 48^' mean time. And byjcomputation the apparent place 
of the latellite at that time was 93^778, which is 3?, 77 8 or f 46^ 4i'^S2 pafl 
the greateft elongation ; therefore its diilance, if it had been meafured at the 
greatefl elongation, would have been 3' 11'^:^^%* This quantity brought to tb^. 
jmean diftance of Saturn from the fun^ amounts to 3' 8''^,9l8. 

|W) 6 7 p' 93A 

(X) And from its ruddy colour (fee Qdt^ 16.) we may furmife it to have a 
confiderable atmofpherec This fat^llite, therefore, feems to approach more, to^ 
to the condition ^f ^ planej than any of' the fourteen l^nown fatellites^ 

^* 4 it O ^* / // O 

(A) II 5:^ 41. 85,5*r (B) II II 47. 121,9. 
(C) II 53 55- 83,1. (D) 13 56 39, 169,6. 
XI II 27. 35 A (^} 13 34 42i- 120,6. 

7 ^^g* 



Saielhies of the Planet Saturfh 4^4 

^ug. 29. 22 21. A fatelllte on the edge of the preceding 

23 I. The fat. a very little feparated from It. I fuppofe 16 
to be the 3d, on account of its fize and brightnefs. 

2341. The fatellite is now fully detachedj fo as to be near 
I of the projection preceding the end of it. 

Aug. 31. 2^0 56. The preceding arm, about- the middle^, 
feertis to be charged with a fatellite; power i^^y (H). 

21 3. With 3po, the fame as before. 

Sept. 8. 22 3P. The 3d fat. about 2I or 3 dia^ of Saturn p#- 
the body (I). 

Sept. 10* 19 42; The 3d following Saturn (K). 
Sept. XI. 20 26. 1 1 dia. of v^i. the body of %• 

22 36. I dia. of Tp;£ the body. 

o:i6« The 3d a little kls than the prqje£lion from the ft^ 
iidge.. 

34. I of the projedlon following the ring, 

1 57. A little lei s than i the projedlioa f. the ring (L)i 
Sept. 13. 22 2^ The 3d, li dia. of R. preceding the edg?' 

of R. (M). 

Sept. 14. 20 27. The 3d'fat. I the projedion £R. (N). 
21 55. If of the projedion f. and a very little north* 

42. 2 proje6tions following. 

1 24 Near two proje£tions following. 
S^pt, 16. 22 18^ (O). 

\\ h 

(G) 11 58 5. 193,9. (H) 10 s 27. 348,3- 

(J) II 748. 269,9.. (K) 81224. 59»7- 

(L) 1422 27.., 159,9*. (M) 1020 15., 306,1. 
8 41 35» 20,4^ 



(Q) 10 24 26.. 185,6. B7 this It appears that the 3d fatellite was invirib!^^^ 
B)ut obfervations being made on a fatellite^ by miflake fitppofed to be the third, 
they witilbe found among thofe of the 6th, to which they belongs 

lept 
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Sept 17. 19 48. The 3d fat. i| dia. of the nng preceding 
the projedtion (P). 

Sept. 18. 21 15/ I of the projedioii, or if dia. of the fa- 
tellke preceding the edge of the ring, 

21 45. I of the projection preceding R, 

21 ^'^* The 3d ahxioft touches the R. 

2r 59. Quite clofe to the ring, and a little north* 
22. 7. Not quite fo near but that I can ftili fee a fmall 
diviiion. 

22 20. With 15/5 I can no longer,fee a divifion between the 
3d fatellite and the R. 

22 22. With 300J the fat. is completely joined to the R« 
but fo as to make it appear a little longer, and a very little 
knotty towards the north (Q). 

Sept. 20. 23 27. The 3d fat* if projection f. R. It is within 
lefs than the diameter of the 2d fatellite preceding the 2d, and 
a little more fouth (R). 

23 51. The 3d fat. is now more feparated from the 2d. 

45. 1 1 projedion f. R. 

1 22. I projeftion f. R. 

Sept. 21. 21 15. 2| proje6lions preceding the edge. 

22 44. Near 3 projeClions p. R. (S). 

Sept. 23. 2251. The 3d fat. i projedion f. the edge (T). 

Sept. 24. 19 56. i| dia. of R. f. the edge; about 2 diame- 
ters of the 4th fatellite farther from R. than the 4th5 and a 
little more fouth. 

20 48. It advances towards a conjunction with the 4th. 

0') 7 5^ si 256,9- (O) ^o 20 34, ^^lo. 

(R) II 17 Z'^, 147,6. (S) 10 30 44. 224,'8. 

(T) 10 29 S^. 24,3, 

22 47« 
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22 47. It is pa ft by the 4th- By a figure, It is about half 
its own diameter paft the conjundion, and is more fouth than 
the 4th (V) . 

Sept. 25. 19 34. (W). 

Oft. 12. 20 37. The 3d fat. about 3I dia. of V f» the 
body (X) . 

061. 15. 20 47. 1 1 dia. of t^ p. the body* 

21 30. A little more than i dia. of t^ from the body; and 
its whole diameter north of the line of the projection. 

22 25. The 3d fat. will be in conjunction with the 6th, in a 
very fhort time, the 3d being ftill a little preceding. 

22 39. The conjunction is fo complete nov/, that I have 
loft the 6th. The 3d, however, appears to be a little length- 
ened out towards the fouth. Diftance from the body barely 
one diameter of ^ ; or juft one dia. of t^. including the dia. of 
the 3d (Y). 

23 54. Near two of its own diameters paft the conjunction 
with the 6th. 

^^. The ift, the 3d^ and the 6th, are at equal diftances 
irom each other. 

1 14. The 3d is nearer to the ift than to the 6th. 

I 35. The 3d approaches to a conjunction with the ift. 

I 45. The 3d is very near its conjunction with the ift. By 
a figure, it wants lefs than | a dia. of the 3d. 

OCt, 1 6. 20 16. The 3d, 1 1 dia. of t? following the body* 

21 ^^, It draws towards a conjunction with the 4th. The 
colour of the 3d is inclining to blue. 

(V) loh. ai^57vv 103^6. 

(W) 7 h, 5' ^'^^\ I7^%5* Hence it appears that the fatellite could not be 
feea this night. 

(X) 7 h. i' 39". 88",2. (Y) 8 h. 51' 33". ^sf,S' 

o 
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o 9. The ^d is in conjunftioti with the 4th5 or f of t1 
dia. of the 4th fateliite paft the conjun6lioB ; and one of Its 
own dk, more north than the 4th ; that is, there is a vacancy 
between them of one dia. of the 3d (Z). 

0£t. 18. 20 18. I dia, of ip preceding the bodj. 

21 5I« 1 1 dia. of T? p. the body (A). 

0£l. 20. 22 19. With 300, I fee the jd fat. emerging? 
about I of its own dia. is oiat^ at the following €de of 1^ . 

22 44. At the diftance of | of its dia. following the body (B)^ 
o 8. The f. prcgexStion pafes over the jd fat. juft fo^as to 

<)lear It. 

Od. 2B. 21 ii^e The 3d about 3 dia. of ^ p. the btfdy (C). 
06t. 30. 20 53. About 3 dia. of % following the b^dy (D). 
0€t. 31. 21 13^ 4 dia. of % following the body* 

21 57« There is a comp^lete conJun<^ion between the 3d fat » 
and the 2d ; the following arm of the ring paffes exa6tly be- 
t weea therm, and points to ^he 6thv The dift ance between the 
^d and 2d is about | the diameter of the 3d latellit% the ^d 
being to the north, and the 3d to the Ibuth (E)* 

22 o. I can fee that the conjunction between the ^ andaJ: 

Satellites is pai. 

23 13. The 3d, I da. of %lbllowing the h^y fF). 

23 49. The 3d approaching to a conta^ with the body, hut 
I can fee a divifion yet. 

^3 5^* A divi^on iiiil vifibfe between the jd fateliite and the 
l^ody of t^ . 





h. , ,, 
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(Z) 


10 17 22. 


.17^9- 


(A) 


7 51 54* 


1^6954, 


(B) 


8 3$ 54. 


1 1,4. 


(C) 


6 22 47. 


28 r, 8. 


(D) 


6 6 57. 


8054, 


(i) 


7 6 51- 


163^5^ 


(F) 


8 aa .39. 


i67,f» 
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Nov. 2. 21 6. The 3d fatellite, i| dia. of 1? p. the body; 
juft followuig the 2d, but a little more north (G). 

21 44. 1 1 dia, of 1^ preceding the body, 

Nov. 3. 22 I. 2 1 dia. of t^ f. the body (H). 

Nov. 4. 22 17. About 2 dia. of v following the body (!)• 

Nov. 7. From 21 h. 28^ to 23 h. 12^ (K). 

Nov* 8. 20 46. At a confiderable diftance following (L). 

Nov. 9. I 2. 4 dia. of I? following the body i its whole dia. 
is fouth of the arm (M). 

Nov. ID. 23 30. As the calculation gives it (N). 

Nov. 13. 22 ^^. On the following fide of t^ (O)* 

Nov. 15. 22 33. At foniediftance, preceding (?)• 

Nov. 16. 22 50. (Q). 

Nov. 21, I 54. The 3d5 about l| dia. of t^ f. the body (R). 

Nov. 25. I 21. (S). 

Nov. 30. 23 47. The 3d fat. about 2I of its owndiai fol- 
lowing the 6th (T), 

Dec. 2. 23 36. I of the projedion p. the body; its whole 
diameter is to the fouth of the arm. 

022. The 3d, the I ft, and the 6th, nearly at equal dlftanccs 
from each other* 

(G) 6 8 9. 319,6. (H) 6 59 4. 42,5- 

(I) 7 II ^. 122,5. 

(K) From 6 h. lo' a8'' to 7 h. 54' 11". 358^3 to 4^0^ ana confequentiy 

Invifiblc. 

(L) 5 24 39- IS^S^ (M) ? 36 ^- 169,1. 

^N) 8 o 21. 243,5« (O) 6 51 44. 118,8. 

(P) 6 43 S3. 277,8. (a) 6 56 Si^ 358,2. invifible. 

(R) 8 40 57. 42,4. (S) 8 52 10. 1,8. therefore invifible. 

(T) 6 58 48. 33,9. 

Vol. LXXX. Nnn o 50 
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o 50. The 3d and jft are in conjanition with a little fpacc 
between them ; the 3d being to the fouth, and the ift to th© 
north (V). 

Dec. 5* o 10. As the calculation gives it (W), 
Dec. 16. 23 59. 1 1 dia. of t^ p. the body (X). 



Obfervaiions on the fecond fatelUte of Saturn* 

July 18, \i^ ^o. The 2d Satellite In the line of the ring p<. 
Saturn ; but about 2 or j"^ north (A). 

July 23. 19 29. I dia. of t^ preceding (B). 

July 27* 20 24. Upon the ff. part of the R. are two fmall 
bright points, the largeft is to the fouth, and is nearefl to the 
body of Tp . (C). 

20 29. The largeft of the knobs Is about | dia. of t? from 
tlie body. Memorandum, I have no doubt, but that the large 
knob Is the 2d fatelllte ; I could nearly fee Its u^hole diameter 
to the fouth of the ring, but not feparated. Clouds came 
on (D). 

July 25. 19 40. The 2d fat. of i^ | dia. following. 

22 34. Almoft a dia. £ (E). 

(V) 7 S3 47- 196,3- (W) 7 2 7- 72.4. 

(X) 6 7 58. 225,5. (A) II 52 21. 271,6. 

(B) II II 47^ 205,8. 

{Q) By calculation we find that thefe two bright points were the 2d and 6th 
fatellites \ but at the time of thefe obfervations I only took down phenomena as 
they prefented themfelves, leaving a folution of them to future confiderations* 
See Note (B) to the 6th fatellite, 

(D) iih. 55'55^^ i6^a (E) 13 hi 56^ 39^ 158^,7, 

Aug. 
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Aug. 18. 21 II. I dia. f. R. (F). 

Aug. 28, o 14. Near 2 dia. of 1? p. the body (G). 

Aug. 29. ^% 18. About I dia. of t^ p. the body (H). 

Aug. 31. 20 48. A few feconds nearear to \ than the 4th 
fatellite^ and a little more north (I) 

Sept. 8. 22 30. The 2d fat. i| dia. of ^2 P» the body (K). 

Sept. 10. 19 42. The 2d within i or 2 of its own diameters 
of the edge of the projedion (L). 

23 2. Invifible. 

Sept. I r. 20 26. The 2d, i| dia. of \ preceding the body. 

22 ^(i. i|-, oralmoft \\ dia. of ^ preceding the body. 

1 34. I J of the projection preceding R. 

I 57. I projection p. R.(M) 

Sept. 13. 22 6. There are two fatellites emerging inftead of 
one (N). 

22 13. With 300, the neareft, 1 1 of its own diameters pre- 
ceding the prqje<9:ion. This I take to be the , 2d fatellite (O). 

Sept. 14. 20 27. Barely i projection p. R. and a little north* 

21 $$. The 2d, I dia. of the fatellite p. R. (P). 

22 23. The 2d, is now vanifhed(Q). With 300, I think 
there is about f dia. of the fatellite left* 

22 30. There now^ certainly, is nothing left of the 2d fat* 
Sept. 16. 19 39. The 2d fat. i| of the projection p. R. (R). 



h. . .. r. h« 



// o 



(F) II II 27. a6,8. fO) 13 34 42- 276,0. 

(H) II 35 5. 36,7. (I) 9 S7 ^9- 291,0. 

(K) n 748. 270,3. (L) 81224. iS7»S- 

jfM) 14 22 27. 322,9. 

(N) See the obfetvation of the I ft fat. Sept. 13. 

("O) 10 h. 31' 13.'' 205^0. (P) loh. 9' 21''. 334^6. 

(Q.) The word vaniflied is here probably meant to denote its being gone npoa 
the ring, to the projeaion of which it was approaching 28^ before. 

W 7^-45'4S^ 224^9' 

N n n 2 22 i5« 
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Z2 ij*. I dia. of Tj from the edge of the R. precediog^ 
and exa6lly in the Htie of the R. 

23 39. Ahuoft I dia. of the R. preceding the edge of it* 

I 3. i\bout ij dia. of t^ from the preceding edge. 

Sept. 17. 19 48. (S). 

Sept. 18. 21 15. The 2d fat. i| of the projedion f. the 
edge; it is I dia. of the ift fatellite nearer tq t? than the iftj, 
and a little more fouth. 

22 'J^<^. A little lefs than i proje£lion £ the edge. 

23 14. About I of the projection f. the edge. 

012. I of the projedion following, and a little fouth. 

027. With 300, the 2d fat. i of its own dia. f. the R. 

051. With 157, the 2d fat. clofe to the R. fo that no divi- 
fion can be perceived (T). 

o ^s* With 30O5 the fatellite touches the R. and is a little 
fouth ; its whole dia. is ftill out. 

058.' With 300, about | of the dia. of the 2d fat. may yet 
be {^tn. 

Sept. 20. 23 27. The 2d within one of its diameters foi- 
lowing the 3d, and a little north (V). 

23 51. The 2d is now more feparated from the 3d. 

45. 2 projections f. the edge of the ring* 

1 22. 2i projections f. R. 
Septi 2[. 21 20. (W). 

Sept. 23. 22 51. Almoft i dia. of the R. f. the edge(X). 

(S) 7 ho 50^ SS''- 356,8 invifible. (T) 1^11,49^0^ 155^7. 

(V) ilh. 17' 33^ 50^,6. 

(W) 9h. 6' 58^^ , i70%2ConlequentlymvifibIc. 

(X) 10 h« 29' 52'^ 8i%o, 

Sept^ 
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Sept, 24. 19 49. The 2d, upon the point of the nng p ; 
but I can fee no vacancy. 

1956. With 300, the fame appearance nearly; but the 
weather is too hazy, and the planet too low to bear it well. 

20 45. The 2d fat. begins now to projeft a little, and is a 
little fouth of the ring (Y). 

20 48. I can fee a dlvilion between the 2d fat. and the R. 

Sept. 25. 19 34 to 22 h. 38^ (Z). 

06t. 12. 20 ^j. The 2d fat. one full dia. of t^ followmg the 
body (A). 

0£t. 15. 20 54, The 2d fat. if dia. of t? i. the body (B). 

23 20. About if dia. of i? following. 

06t. 16. 20 16. The 2d fat. I dia. of ^ ^ ox a little lefs p. 
the body (C). 

20 ^6. I dia. of T? p. the body. 

22 25* ^i ^i^* of ^? p. the body. 

o 1 1, if dia. of T^ p. the body. 

06t. 17. 21 30. The 2d fat. i projedllon p. the body of ^2 J 
very hazy weather (D). 



(Y) 8h. 20' if\ 200^7. 

(Z) FrGm 7h. 5' 33'^ to loh. 9' 3^', the fatelllte is not mentioned in my 

obfervations s though by calculation it appears, that its fituation was from 325^6 

to 342^3; and that therefore it ought to have been feen, I conclude from this 

that Tome particular caufe muft have rendered it invifible. Moll probably it. 

fuffered an occultation from the lil: latellite, which was lituated in liich a manner 

as nearly to cover it the whole evening 5 in this cafe, the obfervation of the ift 

belongs alfo to the 2d, fmce their diameters would certainly run together fo as, 

perhaps, if the occultation was not always central, to form only one fatellite, of 

rather a larger diameter than either of them. 

h. , ^, o . ^' ^ '' ^ 

(K) 7 I 39. 42,4. (B) 7 6 50. 77,7. 

(C) 6 25 I. 205,4, (D) 7 34 53e 343i4. 
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0&. 1 8. 20 18. The 2ci fat. near 2 dia. of ^2 f* th^ body. 
2 1 5 1 « 1 1 dia. of T2 f. the body. 

52. It approaches to a eonjutiftion with the ift. 

1 25.. The 2d fat. very nearly in conjundion with the ift. 

I 38. The conjiuiilion is complete (E), By a figure^ the 2d is 
towards the north of the ift; but they feemto be in contadt* 

06t. 20. 21 !/• The 2d fat. is emerged fome time ago, and 
is nov^ 1 1 of its own diameters from the body of t^ « I per- 
ceived the fatellite as a protuberance before 20 h* 50'' (F). 

0£l. 28b 2058. The preceding arm, on the north fide, very 
near to the body, contains a confiderable fatellite. 

215. The 2d fat. is clofe to the body, on the p. fide, to the 
north of the ring (G). 

Od. 29. 21 49« The 2d about 14 dia. of ^ L the body (H). 

OQl. 30. 20 ^^i^. About 2 dia. of t^ p. the body (I). 

Od. 31. 21 13. The 2d, I dia. of % following the body* 

21 57. There is a complete conjunftion between the 2d and 
3d. The arm paiTes exadly Between them, and points to the 6th* 
The diftance between the 2d and 3d is about § the dia. of the 3d j 
the ad fatellite being to the north, and the 3d to the fouth (K). 

22 o. I can fee that the conjundion between the 2d and 3d 
fatellites is paft. 

23 13* The ad fat. is pafl the conjmidion with the 6th. 
Nov. 2. 21 6. The 2d fat. juft preceding the 3d) but a little 

more fouth. 

21 44. 2 dia. of % p* the body^ and a little more ibuth than 
the 3d fatellite (L). 

h 

(F) 7 10 8. 15,9. 
(H) 7 6 44. 119,8. 
(K) 7 6 SI. 22,9, 

3 Nov. 



(E) 


II 38 17. 


137,2. 


(g; 


6 26 46. 


344,6. 


(I) 


6 6 57, 


245>9- 


(L) 


6 46 3. 


284,1. 
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Nov. 3, 2Z I. The 2d fat, 2 dia. of t^ following the body (M). 

Nov. 4. 23 42. The 2d fat. | dia. of \^ p, the body (N). 

23 57. The dia. of the 2d fatelllte is intirelj fouth of the 
p. arm. 

Nov. 7. 21 28. The 2d and ift fatellitfs, about i dia. of t^ , 
or a little farther, p. R. 

21 ^^. The 2d fat. 14 dia. of i? p. the body (O). 
Nov. 8. 20 46 to 23 h. 40^ (P). 

Nov. 10. 23 30. As the calculation gives it (Q). 
Nov. 13. 22 ^^. On the preceding fide (R). 
Nov. 15. 22 ^^. The 2d fat. is upon the preceding arm of 
the ring about half-v{^ay ; all its dia. is towards the fouth (S). 

22 49. The 2d is not quite to the end of the R. yet, but 
keeps advancing. 

22 56. I of the projeftion preceding the body, or f want- 
ing to being at the end of the ring. 

Nov. 26. 22 27. The 2d is upon the p. arm 5 its whole dia. 
is towards the fouth (T). 

o 28. The 2d is emerged fdme time paft (V). 

Dec. 2. 22 50* The 2d fat. about i| dia. of i? preceding the 





Dec. 5. o 10. As the calculation gives it (X). 

ii'. • J J J 

6 59 4- 56,9* (N) 8 35 52. 197,3- 

6 35 24. 2^0,9. 
(P) 5 24 39. 346,1. The firft part ai the evening was not very clear, 

and afterwards, by the calcuhition, the fateilite was invifibie. 
h h. 

(Q) 8 o 2,1, 263,4. (R) 6 51 44. 291,80 

(S) 6 43 53. 194,2. (T) 5 54 43- 196,5^ 

(V) To emerge was here probably put for coming off the arm. 

(W)5h.54'6^ %(>s%$. (X)7h.2'7^ 306^3- ^ 

Dec. 
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Dee. i6, 1^3 59* The 2d, about if or 14 dia. of 1? p. the 
body (Y), 



Obfervations on thejirfifatelUte of Saturn. 

July 18. 19 50. The following part of the ring of Saturn, 
which is a very thin lucid line, ends in a bright point like a 
very faint fatelllte (A)* 

I fuppofe the bright point on the f. part of the ring to be a 
very fmall fixed ftar (B)* 

20 14. The bright point on the following part of R* feems 
to have its whole dia* towards the north ; and in all appearance 
adheres to the line. 

o 48. Poffibly the bright point on the nf. part of the ring 
may be one of tl^^e fatellites, and one of the before fuppofed fa- 
tellites niay be a fmall fixed fl:ar (C). 

(Y) 6h,7^58''. 307^8. 

(A) II h 52^ %i'\ 146,7. This fli«ws^ that the bright poitit was the ift 
fatelllte. 

(B) Being the firll: night of my viewing the fatellites this year, their places 
were unknown. The 6th, which was in view, I took for the ifl fatellite 5 but, 
the ad, 3d, and 4th being alfo before me, there remained only the fuppofition of 
feme fmall fixed flar to account for the bright point. 

(C) The motion of the bright point on the ring led me to the fuppofition of 
its being a fatellite ; and, to make room for one, it occurred, that one of the 
others might be a flar : for iiill the thought of an unknown fatellite did not 
happen to ftrike me. I fhould have made an attempt to calculate the places of 
the fatellites by the manufcript tables of M. de la Lande, which are now- 
printed in the ConnoiJJance de$ Temps for 1791 ; but as there chanced to be 
an erratum of one day's motion in the epochal of all the fatellites for 1788, of 
which I was not aware, I had fo little fatisfadion from them the year before, that 
1 laid them by as ufelefs, and refolved to invefligate the epochae and revolutions 
'of the fatellites from my own obfervations. 

1 15- 
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21 15. The nf. bright point is advanced towards thebodyj 
fo that it no longer hangs at the far end of the ring (D). 

July 23. 19 29. (E). 

July 27. 20 27. One din, of i^ f. is a fmall fatellite (F). 
July 28. 19 40. The rft fat; i| dia. of t^ preceding the 
body (G). 

22 34, The I ft fat. as before. 

Aug. 18. 21 II. li dia. of T^ p. R. (H). 

Aug. 28/0 9. i\ or i| projeftion f, R. or 1 dia. of i? frottj 

the body (I), 

Aug. 29. 22 18. About \\ dia. of t^ p. the body (K). 

Aug* 31. 20 54. 1 1 dia. of t? p. the body (L), 

Sept. 8. 22 51. (M). 

Sept. 10. 22 49 and 23 h. 4^^ (N). 

Sept* 

(D) 13 h. if f\ 158^0. Hence we fee, that the fatellite had advanced 
II degrees m its orbit towards"^, fince il h. 5:^' 21^^ which agrees with the 
motion of the bright point. 

(E) II II 47. 1551. Therefore the I ft fatellite was not vifible. 

(^)^^ S3 SS* ^3>S* It was the firft. 

(G) II 3 7. 2475S' The names of the fatellites were by this tim® 
afcertained, and I found that the above-mentioned manufcript tables agreed prett^ 

well with my obfervations this evening. 

h. / y/ o '7/ 

(H) II II 27. 294,3. (I) 13 49 42. 60,4. 

(K) II 35 5. 236,0. (L) 10 3 29. 245,4. 

(M) II 28 45. 342,9. Confequently the fatellite was inviiible, or ajleaft 
might eafdy be overlooked, fo near the body upon the p. arm as it muft have 
been fituated ; but there was an obfervation made upon what is called the ift 
fatellite, which will be reported hereafter. See obfervations on the 7th fatellite, 

Sept. 8. 

(N) From iih. 18' 54^^ to il h. 33^ 51''. 3%i to 5^1. The ifl fatellite 
was invifible ; but two obfervations were made upon what is called the fiVfl, which 
will be feen in the obfervations upon the 6th fatellite. Such miftakes may eafily be 

Vol. LXXX. O o made 
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Sept. II. I o. The ifi: fat. about 2 of its own dla, p« the 
projeilion ; emerged fioee I looked lail (O). 

I 34. Half a projection p. R. 

I ^y. I of the projeftion p. R. 

Sept. 13. 22 o. There is a fatellite emerging from the pre- 
ceding arm ; I take it to be the ifl: (P). 

22 6. There are two fatellites emerging inftead of one* 
2213. The one that emerged Erft^ | of the projedion p. R. 
Sept. 14. 21 s^. The ift fat. | of the projedion f R, and a 

very little fouth. 

23 22. With 300, I or 1 1 of its own dia. farther from the 
R. than the 6th^ and a little mart fbuth (Q^). 

42. If projeftion f. R. 
124. If projedion f. R. 

1 46. Much the fame as before. 

Sept. r6. ip 29' The i ft fat. § proje£lion f. R (R). 

22 1 8. 1 1 projection f. the edge, and a very little fouth* 

23 59. About X dia. of t^ f the edge of the R. 
I 3. I dia. of I2 f ^- 

Sept. 17. 19 48. The ift almoft i projedion p. R. (S). 
2038. 1 1 projection p. R. 

Sept. 18. 21 15. The ift fat. i| projedion £ R. or one of 
its own dia. following the 2d fatellite (T). 
22 ^y 2 projections followuig the R. 

made during thfe time of obfervation, as a few hours will bring one of the inner 
fatellites in view; but with fuch accuracy of calculating the precife moment and 
fituatiotf of the fatellites, as has now been ufed, there can be no ddubt to which 
fatellite an obfervation belongs, 

(O) 13 25 37. 210,7. (p) 10 18 15. 207,4« 

(Q) II 36 6, 48,5, (R) 7 45 52. 39,6. 

(S) 7 SO 55* 231,0. (T) ,9 13 45. 72,8; 

o i4» 
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o 1 4. 1 1 projedioii f. R. 

Sept. 20. Froiaajh. %\^ to th. 28^ (V). Notwithftanding 
imy utmoft endeavour, I could not perceive the ift fatellite* From 
the tables I furmlfe that it might be under an occultation, or 
eclipfed by the 3d fateliite ; I looked for it above two hours. 
It could be neither in the lliadow of Saturn, nor in that of the 
ring. 

Sept 2i. 21 15. The ift fat. 2 projedions p. R. (W). 

2244. lior ilprojedionp.R. 

Sept. 23. 2251. I projedion p. R, and a very little north. 
It follows the 6th fateliite i dia* of the 6th (X). 

25 ^K^. The I ft fat. almoft touches the ring; it may want 
one of ita diameters. Clouds interrupted the obfervation. 

Sept. 24. t() 49. The firft fat. i\ projedion f. R. or about 
one of its own dia. f. the 6th. 

20 45. The I ft fat. i full projedion f. R* 

22 47. Clofe to the following projection (Y). 

Sept. 25. 19 34. The ift fat. i full projection p. the edge of 
R. and a little north. 

20 41. A little more than | projection p. R* 

22 38. The I ft fat. has half its dia. projecting towards the 
mrth from the ring, on the preceding fide ; its plape on the 
ring is about f of the projeCtioa from the body of ^ , The 
3^ight is extremely clear (Z). 

Q&i. 12* 20 37. About J dia. of %p* the te^y* 

2i 24. i projection of R. preceding the edge, and confidera'* 
more n.orth. 

(V) From ii h. 14' 33'' to 1311. 18' 13''. iio%4 to 126^,6. 
(W) 9 1' 59. 283" 5. (X) 10 29' 52. 316° 7- 

(y) 10 %x 57. 146,4. (Z) 10 9 3. 335,5. 

O O !2 32 6. 
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22 6. The ift almoft touches the p, projeftion, 

22 24. \t very nearly touches the p. proje*rrion, 

23 26, I of the projediou p. the body of t^ ; or, as it were? 
faftehed upon the prqjedion, | from the end of it (A), 

I 8. I fee nothins!; of the ift fat» 

OQc. 15. o 52. The ifl fat, f projedion from the body (B). 

59. The diftance of the ift from the body is aknoft, but 
not quite, equal to the diftance of the ift, o^d^ and 6th from 
each other. 

1 14. The firft is nearer to the 3d than the 3d to the 6th. 
I 35. The ift and 3d approach to a ccnjunftion. 

I 45. The i^ and 3d very near their coujundion. 

Oft. 16. o 1 1. The ift fatellite | dia. of i? f. the body (C). 

I 20. I of the proje6lion £ the edge of the R. ; the weather 
remarkably clear. I can fee the R. very diftinftly, fo as to 
judge with fafety of the proje£lion. 

Od. 18. 21 7. The ift fat. is lately emerged from the body 
of % on the f. fide. 

21 12. The emerged fat. i of its own dia. f. the body of 1? . 

21 32. Above 2 of its own dia. following ^ . 

21 51. The ift fat. 4 dia. of \ f. the body. 

22 ^6. Very nearly clear of the f. projedion (D), By hiding 
the planet behind the field-bar very carefully, I can fee the 
proje6lion of the R. very well on the f. fide. The preceding 
projedion cannot be diftinguifhed fo well on account of the 
fatellites (E) that are upon it. 

52. The ift fat. approaches to aconjundion with the 2d4. 

1 25. The ift and 2d fat yqvj nearly in conjundion. 

(A) 9 50 II. 336,0. (B) II 4 II. 19.8,0. 

(C) 10 19 22. 22j8. (D) 8 36 47. 3©^8. 

(E) The 6 th and 7 th. 



n 
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I 38. The conjunQion is complete, 

Od. zo. 20 5. The ift fat, ^ dia, of t? f. the body (F). 

20 50* It draws towards a conjuntlion with the 6th fat. 
diftance i dia. of the ift. The ift is a little towards the 
north, 

21 26, I can juft fee a very fmall divifion between the ift and 
the 6th. 

21 51. Thereisaperfe6lconjt3n£lion between the ift and 6th. 

Odi. 28. 21 I. The ift fat. I dia, of t? f. the body. 

21 50. It draws towards a conjun£lion with the 6th, diftance 
I full dia. of the ift (G). 

Oft. 29. 21 49. The ift about 4, dia. of t? p. the body (H), 

Oa. 30. 20 53. The ift fat. | dia. of i? f. the body (1). 

Oa. 31. 21 13. I dia. of Tp p. the body (K). 

^3 13. „|. dia. of Tj p. the body ; its whole dia. feems to be 
north of the arn:i. 

Nov. 2. 23 26. I fuppofe the ift fat» to be upon the f. arm/ 

o 8. The f. arm contains a lucid point at the diftance of 
4. dia. of T? f . the body. 

o 34- The ift fat. almoft | dia. of t^ £ the body (L), 

Nov. 3. 22 3. The preceding arm is loaded in two places; 
at the far end, and about the middle. 

23 48. The ift fat, | dia. of t^ p. the body (M) ; there feems 
to be another clofely following it (N). 

(F) 5 58 20. 31,3. (G) 7 II 39. lay,®. 

(H) 7 6 44. 317,1. (I) 6 6 57, i39,8„ 

(K) 6 22 59. 332,7. ^L) 9 35 3S. 19,7. 

(M) 8 45 47. 203,8. 
,(N) It wa$ the 6th, 
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o 10. I can diftlnguifh the two fatellites that follow one 
another upon the arm j the diftance between them is i dia. of 
the fmalleft of them. 

Nov. 4, 22 14. The ifi fat. i dia. of t? f. the body (0). 
22 ^y. The dia. of the ift fat. is north of the amie 
Nov. 7. 21 28. The I ft and 2d about i dia. of ^ , or a little 
more, p. the body (P). 

21 53. The I ft fatellite i| dia. of t^ p. the body*^ 
.Nov. 8. 20 46. -J- dia. of i^ f the body (Q), 
Nov. 10. 23 30. The ift as the calculation gives it (R)* 
Nov, 1^. 22 ^^* On the preceding fide (S). 
Nov. 15. 22 ^^. About I dia. of ^ p. the body (T)* 
Nov. 16. 22 50. Upon the end of the f. arm (V\ 
Nov. 21. o 54. I dia. of t^ f. the body (W). 
Dec. 2. 22 49. The ift fat. about r of its own dia. p. the 6th. 
23 38. It is paft the conjunftion with the 6th, which it 
now follows, and it is a little more north than the 6th. 

o 22. The ift is equally diftant from the following 6th«, 
and the preceding 3d (X). 

o 50. The ift and 3d are in conjunction, with a little Ipace 
between them, the ift being to the north. 
Dec. 5. o 8. (Y). 

(O) 7h. 8'6^ 2i%5. 

(P) 6h. 10' 28''. 226°,0. By the equal diftance which is mentioned, it 
appears, that the ift and ^d farellit-es were in conjundion; and this agrees alfc^ 
with the next obferYation, cotrnpared with that of the 2.d ht. Nov. 7th. 

(Q) 5 24 39. 50,8. (R) 8 o 21. 92,7. 

(S) 6 51 44. 295,9. (T) 6 43 53. 316,2. 

(V) 6 56 SS* 148,6. (W) 8 40 57. 35,9, 

(X) 7 25 Sr. 323,5. (Y) 7 o 7. 172;! invifible. 

Dec^ 
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Dec. 16. 2j 59. The ift fat. a little more than i dia, of 
^2 f. the body (Z). 
Dec; 24. o 5. (A). 
Dec. 25. I ^(). The ill: fat. is upon the end of the f. arm (B). 



Obfervations on the Jixth fateUite of Saturn. 

July 18. 19 50. ^htfrji fateUite of t^ exadly in a line of the 
R. preceding (A). 

July 27. 20 24. Upon the ff, part of the ring are two fmall 
bright points; the largeft, to the fouth, is neareft to the body 
(B), and the fmalleft, to the north, is at the farther end (C). 

Aug. 28. 23 26. With the 40-feet refledor, I fee the five 
known fatelirtes of Saturn, and alfo another exadly in a line 
with the ring, interpofed between the 2d fateUite and the ring 
on the preceding fide, while the ift, 3d, 4th, and 5th are on 
the folbwing one. It has fo much the appearance of the other 
fatellites, and ranges fo well with them, that I have not a 
moment's doubt but that it is a fixth fateUite. It is lefs bright 



// _ o 



(2) 6 7 58. 102,4. i^) S 42 3S- 184,3 in vifible. 

(B) 7 9 23. 26,3. 

(A) By computation for il b. 52' 21'' we find, that the 6th fat. was 302,41 
which is exaaiy in the place where a fateUite called the firil was obferved ; bat it 
appears alfo from the calculation which has been given in the note A of the ift 
fateUite, that this obfervation cannot belong to the real lil; the 6th fateUite 
therefore was feen this evening without being known ; and this explains all the 
difficulties which occurred with regard to the real ift fateUite. See obfervations 
on the ift fateUite, July 18. 

(B) It was the ad fateUite. See obfervation on the 2d fateUite, July 27. 

(C) II h. 50' 56''. I47%ij which agrees exadly with the place of the 6th 
fateUite. 

I than 
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than the red, but feems to have light enough to be feeii by my 
^rO^feet telefcope. 

o 9* 20-feet refleflior. The new fatelUte 1- of the proje£lion 
of the ring preceding the edge of the R. (D). 

20. A very fmall ftar about 60"" f f t? , and i| dia, of 
^2 diftant from the body (Ej, 

1 16. The ftnall ftar is gradually left behind fo as now to 
make an angle of about 35° {f. t^ ; while at the fame time the 
planet has carried along with him the nev/ fatellite, 

I 24. The 6th fateliite f of the projeftion of the R. p. the 



ring. 



I 46. The fime fmall liar is now only about zf ff t^ . 

1 49, The new fateliite is now not much more than | the 
projection from the ring, 

2 2. Saturn is gone on, in a retrograde order with refpedl to 
the fmall ftar, and has carried along with him the new difco- 
vered llitellite, 

Sept. 8. 22 30. The new or 6th fat. ±. of the projedion of 
the R. direftly preceding (F). 

Sept. 10. 22 49. ^\\t firjl fatelUte lefs than the projection 
from the following arm ; extremely faint (G). 

23 4. Thtjirjt fateliite the length of the projection following 
the arm; it is fo faint that I cannot expert to fee the new 
fateliite (H), 

Sept. 

(D) 13 h, 29^42^'. 294^2. 

(E) This flar was immediately taken notice of, to verify the difcovery of the 
6th fateliite. 

(F) iih. /48''. 279^2. 

(G) llh. 18' 54''. 86^8. Which agrees perfedly with the 6th fateliite^ 
though it is here by miilake called the ift* 

-(H) tAs I miftook the 6th fateliite for the ift, it was natural enough to find it 

rery 
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Sept. 14* ii :59* I think I perceive a fatellite between the 
ifl: and the following projedion clofe to the ring. 300 leaves 

it doubtful (I). 

22 23. The 6th fat. lof the projedion f. R. ; fo clofe to 
the I ft that it requires great attention tobe diftinguiftied. With 
300, the 6th is i or i| dia. of the i ft fat. nearer the R, than 
the I ft, and a little moxt north than the iftj> that is to fay, very 
€xa£tly in the line of the ring. 

23 45, With 460, the 5th fat, is very near one whole pro^ 
jeflion f. R. 

42. The 6th fat. i full projedion f. R. (K). 
t 24. The new fat. i projedion f. R. 

1 46. Very nearly, but not quite, i projedion £ R. 

Sept. i6# 22 1%. The third fatellite i the projection froi^ 
the preceding edge of R# 

22 25. The third fatellite h extremely ftnall, and hardly to 
4)efeen; but I have no doubt. 

23 59. The third fatellite a littie more than I the prqjediom 

preceding the edge. 

© 16. "the //6/V^niuch lefsthan the ift and 2d^ partly owing 
to its proximity to the planet 5 but probably there may be an 
apparent change of magnitude from a revolution upon its axis» 

I 3. The third zhout | of the progedion p. R. (L). 

Septi> 

very faint, and tjf courfe to ftippofe that the night #as not clear enough to fee 
the 6th, while at the fame time I was makirtg an obfervatioti on that very fatellite„ 
But it mua here be reitiembercd^ that the tiitle of its revolutioti was liot yet well 

afcertainedi 

(I) The calculation for 10 h. 13' 20^' gives 46^0, Wch fhe^s that the {atcl« 

lite was therei. 

(K) 12 h. 55^53''. 75^7. 

(L) The 6th fat. was this eyeiiing rtiiftaken for the pj but tHe cllculation for 

Vol* LXXX, ? P P ^3^' 
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Sept. 17. 19 52. Tlie 6th fat. i projedlon, or rather morfe 
€ the projeftioB ; extremely fault. 

20 38. I full projedlon following (M). 

22 ^^. I projedion £ and a little fouth ; extremely {vazlln. 

23 49. I projedlqa f. and a little fouth. 
o 58. I projeftioii following. 

r 46. Near f of the proje(3:ion following (N), 
Sept. 21. 21 10. The 6th fat. i full projeclion £R...; mucb 
famter than the i ft ; ha:2y weather. 

21 20. I full proje£lion f, the edge, and exaftly in^ the line 
of the ring. I fee it very well ; it is kfs than the ill. 

22 9. I J of the projection f, the edge (O). 

22 39. Nearly li proje6:ion f the edge of the R. exadly in 
the line of the R. 

Sept. 23. 22 51. The 6th fat* i projedion p» the edge; orr 
I" of its own diameters p. the 1 ft (P). 

Sept. 24. 19 46. I fufped the new or 6th fatellite to be i. 
proje£lion f. the edge (Q). 

19 49. The 6th is very ne^ar i projedion f. the edge ; It pre-- 
cedes the ift- far. about i dia^of the ift. 

20 45. The 6th a little more than i projedion f. the- 
edge; 

13'^^- 8^ 59^^ which gives 243^7, ^^^y^ ^^^^ thefe obfervations belong to the6th 5 
and therefore explains all the difficulty about the fuppofed change of magnitude o£ 
the 3d. 

(M) 8 h. 40^47''''. 97^,6. 

(N) The eftimation I is probably a miilake in writing down, and fhould have, 
been | ; perhaps alfo fome change in the atmofphere, or other circumilance, may;, 
have induced an error of ellimationj, which, in fuch minute objcas, will now 
and then take place. 

(O) 9 h- 55' 5o"« 8a^5, (P) 10 h. 29' 52<^. 234^3. 

(Q) 7 h, ai' zi'\ izz^^S. 

Sept. 
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Sept, 25. 2% 36. The 6th almoft | projedioii £• the edge of 

eR, 

aj 42. The 6th fat very nearly i projedioa £ R* (R). 

23 52* The 6th fat. is much larger than the 7th. 

06t. i2» From 22 h. 6^ to i h. 8^ (S). 

58, The feventh fat. extremely fmall upon the point of th«. 
preceding proje&ion, and a little towards the fouth. 

1 20. The diftance Qi the feventh increafes* The fatelHte 
fcems to be clear of the projeftion ; but I can fee no divifion 
yet; its whole dia. feems to be to the fouth ; I fee it full as 
well as I faw the 6th, or rather better (T)^ 

135. The feventh is clear of the proje6lion. 

Odr. 15. 20 47, The 6th fat, 1 dia. of t^ p. the body, 

21 34. The 6th about | of the projeflion p. th^ edge of R^ 
or very near i dia. of \ p. the body ; juii ff. the 3d ; it is in the 
Hne of theR. (V). 

22 25. The 6th fat. will be in conjunction with the 3d in a 
very fhort time, the 3d being ftill a little p* 

22 39. The conjunction is fo complete now^ that I have loft 
the 6th. The 3d, however, appears to be a little lengthened 
out towards the fouth. Diftance of the conjoined fatellites 

(R) iih. 12' 52''. 67^,7. 

(S) There were five obfervations raada upon the 6th fatellite, but they belong 
to the 7th. There were alfo thfee obfervations made upon the 7th which belong 
to the 6th, and are here given ; we are to obfcrve, that the revolution of the 7th 
was not yet afcertained, and that, confequently, a raillake of one new fatellite 
for another could eafily be made. 

(T) II h. 43^ 53^^ 220^,9. The calculation of its place fliews plainly 
tliat it was the 6th ; and the remark in this obfervation of its being brighter than 
the other fatellite perfecftly agrees with the calculation. 

(V) 7 h. 46' 43'^ 246^,0. 

P p p a barely 
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barely 1 <lia^ of 1^ from the body; or jufl: i dla. of j^ > ra** 
eluding the dla. of the 3d fat. 

2,j 59* The 6th near 2 diameters of the 3d fatelhte paffc 
the coiaju nation. 

59. The dth, the 3d^ and the fir ft fateEltes are at equal: 
diflanceS from each other. 

1 3. The 6th is one dia. of t^ from the body. 

I ^g. The 6th nearly i dia^ of ?p p. the body <. 
OGt. 16. 20 16. The 6th fat. f dia. of % f. the body; toa> 
k)w to be very accurate. 

20 36^ The 6th one full prcyeffion £ the body; extremely 



20 ^o. The 6th one projection £ the body,. 

21 i I. The 6eh | of aprqjedion£ the body* 

21 ^,^. The 6th | projection £ the body,or a little lefs (W)«., 
22. 5. The 6th advances towards a contact with the £ pai^t: 

%£ the body ;: lean, however, ftUi look between them. 

22 i8>. lean ftill fee between the planet and the 6th fat. 
22: 22. The 6th lefs than its own dia, from the planeto 
22 25. It is in contact with the body of %,... 

22 41. I can ftill perceive the 6th fat. 

22 44. The 6th is not quite vanifhed. 

22 47. The fatellite is no longer vifible. 

0£t. 17. 21 3©. The 6th fat. | projection £ the body, very^^ 
hazy weather (X).. 

Oct. 18. 2040. The 6th lat. is emerging from behind the 
3d. 

20 46. The 6th fat. which emerged £:om behind the 3d is a 
little north of the line of the ring, and of the 3d. 

(W)8h,y44^^ 15^9. (X) 7 h. 34' 53"^ 49^4- 

5 21 36a 
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2! ^6. The 6 til is gokiig tdwards % ^ and is about | ^ia* of 
■^ preceding the body. 
22 51. I dia. of T2 p. the body. 
2% 26. The 6th aboiat 4 dIa. of i? p. the body. 

22 40; The 6th i dia. of \ p* die body. 

23 I'j. The 6th approaches to a coiijiiiiadioii with the 7th* 
23 37. The conjun£tion of the 6th and 7th fatellites is 

paft The fatellites are, howeverj too near the planet to fee 
exadly how they are placed. 

012. The 6th a little more than 1 of its own dia* p. the 
body of 1, (Y). 

0&. 20. 20 5. The 6th fat. i| dia. of ^ f. the body (Z). 

20 50 The 6th and ifl: fatellites are drawing towards a con^?*^- 
jundion;, diftance between them i dia. of the 1 ft fat. 

21 26* I can juft fee a very fmall divifion between the 6tb^ 
and the ift. 

21 51. There Is a perfed conjun<3Dion between the 6th and 
the I ft. 

22 22. The 6th fat. appears again* 

2243. The 6th is in the middle, Between the ift and 2d 
fatellites. 

23 50. I perceive the 6th fat near the 3d towards the 2d; 
and on the fouth of the line that joins the 3d andr2d; but 
nearer the 3d than the 2d. 

Od. 28* 20 58. The 6th fat^ about fprojcdion f* the edge 

of the R. 

21 5. The 6th about I dia. of i? f • the body (A)* 
0£t. 29.. 21 49. The 6th jufl f» the ift 




(Y) 10 12 31. 341,0. (Z) S 58 20.. 100,0.. 

(A) 6 26 46. AhS' 

(B) 7 6 44, 31 7,5. For the place of the 1% fee the xft fat^ 0£t. 29= 
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Od. 30. 20 K^t^. I fufped the 6th on the edge of the p. arm^ 
ibut moon-light is too ftrong. 

23 44. The 6th fat. | projefilion p* the edge of the R, 

23 ^^. The^6th fat. -^ dia. of t^ p. the body. 

o 42. The 6th {at. i^- dia. of \ p. the bodj (JC). 

0£t. 31. 21 13. The 6th fat. ^dla. oi^ p. the body. 

21 57. The f. arm of the R. paffes between the 3d and ad 
fatellites, and points to the fixth. 

23 57- The 6th full | dia. of t^ following the body (D). 

Nov. 2. 21 44. The 6th fat. i:^ dia. of i? p. the body^ and a 
little north ; extremely faint (E). 

2-2 17. The 6th fat. i full dia. or i-/^ dia. of t? p. and a 
very little north. 

22 ^'^^ The 16th ieems to be ftill i J^ dia. of ^5 or rather 
more, p. the body, but the weather is hazy and foggy. 

23 15. The 6th fat. i dia. of \ p. the body. 

23 27. The 6th fat. 4 ^f the proje£lion p. the edge or very 
near i dia. of \} p. the body. 

o 15. The 6th fat. \ dia^ of t^ p. the body. 

o 58. The 6th fat. is ftill clear of the p. arm. 

i; 16* The 6th fat. 4. dia. of t^ p. the body; a very little p. 
the edge of the ring, and a little north. 

Nov. 3. 22 3. The p. arm is loaded in two places, at the far 
end and about the middle (F.) 

23 54. There feems to be a fatellite clofely following the 

fC) 9 55 20. 250,9, (D) 9 6 32. 144,9. 

(E) 6 46 3. 284,7. 

(F) Th«y wereiEe ill and 6th fatellites* See I ft fat. Nor* 3* 
^G) 8h. 51' 46''. 210^5. 

o to. 
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o 10. The diftance between the two fatellites upon the arm 
is half the dia. of the fmalleft. 

Nov. 4. 22 17. The 6th.fatellite -^ dia. of i^f the body (H)<. 

23 48. The 6th about | or L. dia. of t^ following the body^^ 

Nov. 7. 21 28. The 6th towards the end upon; the f. arm (I).- 

22 ^(). The 6th is drawn a little nearer towards t? . 

Nov. 8. 20 461 The 6th about i dia. of ^ f. hazy weather;^. 
I do not fee it well enough to eftimate its diftance very exafHytr 

Zh 16* The 6th fat. 4. dia. of t^ £ the body. 

22 2. The 6th fat. L. dia. of 1^ L the body. 

23 40. The 6th fat. 14. dia. of i? f . the body (K). 

Nov. 9. 21 42. The 6th fat. 4 dia. of \ p. the body, and^ 
aJtttle north (L)^.. 

Nov. 10^ 21 33. The p. arm, near the- end, feems to con-^ 
tain a fat- probably the 6th^ 

21 ^g. The 6th full 4. dia, of t? p. the body; almoft intirelp 
to the fouth of the arm (M). 

22 284 The 6th is clear of the p. arm, and is about -l^dia^^ 
of 1? pe the body. 

23 27, The 6th almoft 4- dia. of i? p. the body, 
o 10. The 6th fat. 1 full dia. of t^ p. th^ body* 
Nov. (3. 21 ^^. The 6th fat. on the p. fide (N). 

Nov. 15. 22 ^^^ The 6th fat. about i dia. of % f. the^ 
body (O). 

Nov. 19. 21 sSr '^^^ ^^h fat. 4. dia. of % f. the body (P)* 

(H) 7 II 6- 94,8» (I) 6 10 28; 151,9. 

fK) 8 18 in 78,0. (L) 6 16 34; 318,7. 

(M) 6 9 39. 220,1. (N) 6 51 44. ^96,0, 

6 4a S3» io<^3^^ (P) S S9 17- 61,1, 
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Nov. 21. o 54* The 6th at a little difl. p. the edge of the 
ring (Q) ; cloudy weather. 

Nov. 25, I 21* The 6th about | dia* of t^ following the 
body (R). 

I 27. The 6th about | the projection preceding the edge of 
the projection. 

Nov. 26. 22 22. The 6th near i dia. of h f* the body (S)o 

o 30. Yery nearly in conjunftion with the 4th. 

Nov. 30. 23 47. The 6th full ^ dia, of h L the body; 
about 2| dia* of the 3d fat* p. thejd (T). 

Dec 2. 22 49. The 6th about I dia. of ij p. the body ; aboufi 
i dia. of the ift f. the i9t. 

23 38. The 6th fat. is p^ft its conjunction with the 1% 
which it now precedes. 

o 2^. The 6th5 the 1% and jd latellites> are nearly at equal 
diftances from each other. 

o 52. The 6th fat. nearly i dia. of 1^ p. the body (V> 

Dec. J. o 8. The 6th fat. | projection p. the arm (W). 

Dec. 15. o 3|. The ;6th about | dia. of ^ £ the body^ ani 
1 ^little north (X). 

Dec. i6. 23 59. The 6th full 4. dia. of i? P« the body (Yy% 

Dec. 24. 05. The 6th fat. 14- dia. of 1? p. the body; or i| 
.projection p. the edge of R. (Z). 



(Q) 8 40 57. 


257,8. 


(R) 8 52 10. 


230.7- 


(S) 5 49 44. 


100,1. 


(T) 6 58 48. 


83,6. 


(V) 7 53 46. 


259,4. 


(W) 7 7. 


317.3' 


(X) 6 47 48. 


62,0. 


(Y) 6 7 s8. 


317.3- 


(Z) s 42 33' 


2f4,2. 
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Obfervatkns on the feventh fatelike of Saturn^ 

Sept. 8. 22 51* Tht Jirji fatellite i the dia, or a Uttle le fs of 
the projection ff. R. (A). 

Sept. 14. I 29. A fuppofed 7th fat. exceffively faint, | pro- 
jedion p. R. exadly in the line of the R. fainter than the laft 
new one. 

I 46. The fuppofed 7th half a projection p. the R. (B). 

Sept. 17. 21 o, A fecond new fatellite exceffively faint, | 
projeflion p. the edge of theR. (C). 

22 ^$. The new, or 7th fat. \ projedion p, R. fp exceffively 
fmall that, if I had not feen it before, it would have been 
irnpoffible to perceive it now. 

(A) Not being acquainted with more than fix fatellites, and having the ad, 3d, 
4th, 5th, and 6th in view, it was natural enough to call the remaining one» oa 
which this obfervation is made, the ift; but from the noteM of the ill fat. it 
appears, that it could not be in the place where this was feen 5 and by calculating 
from the tables of the 7th fat, we have its place for n h. 28' 45". io6°,o, 
which agrees exadiy with the fituation pointed out. From a figure, it appears, 
that the fat, waa extremely fmall, and kfs than half its diameter fouth of the 
line of the R, 

(B) I was now on the look-out for veiy fmall ftars that were in any fituation 
likely to be fatellites of Ij , and always noticed them : for inftance, " Sept. 11. 
*< 20 h. 42'. A fuppofed 7th fat. exai^ly in the line of the R. or a ytry little 
*' fouth, exceffively faint, only to be feen when I hide ^ by the field bar. Sept, 
*^ 14, 20 h. 40'* The 7th of Sept. 11. is left in its place.'* So here this fup* 
pofed 7th is marked down, and Sept. 16. 20 h. 13' I find it is faid, that " the 
** fuppofed 7th of the 14th is a fmall fixed ilar, left in the place where it was that 
*< evening; but as the configuration of Hars which pointed out this fuppofed 7th 
was very coarfe^ and hardly fufiicient to determine the place, and as by calculation 
it appears, that the 7th fatellite was in the fituation where this obfervation places 
it, at I3h. 59' 43'', viz. 278^,2, it is probable enough, that I faw the real 
fatellite this evening. (C)9h, 2'43'\ 265^,6. 

Yoh. Lxxx. Q q ^ 23 
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23 I. After a more attentive obfervation and hiding the pla- 
net, I fee the 7th fat. is not lefs than \ projedion p* R. 

23 31. Forty-feet refleflor. I fee fix fatelHtes at once, and 
being perfedllj affured that the 2d is invifiblej, it becomes evi- 
dent that Saturn has itvtn fatellites* This new fat. is ex- 
ceflively fmall. 

Sept. 18. 22 4. The nevy^ fat. near f projeftion p. R. and a 
little fouth, but fo faint that I hardly perceive it (D)^ 

22 36. I cannot perceive the new fatellite with the utmoft 
attention (E), Indeed it was fo faint before, that I ahuoft 
entertained a doubt of its reality. 

Sept. 25. 23 48. The 7th fat. I believe is between the 6tb 
and the R. or | projedion f. the edge (F). 

23 52. I fee it very plainly; it is much fmalkr than the 
^th; I have many times this evening before fuipe£ted it^^. 
but the weather has been too hazy. 

Od:. 12. 22 6. Xbejtxihfat. (G) elofe to the f. projedion^ 
and a little north*, 

22 13. I fee /;^^ ^A?//&^/i very well ; but the proje£lioa is 
too faint to eftimate the diftance by it with any accuracy. 

2224. 5n6^jfe'//& being nearer to Saturn on the f.' fide than 
the I ft on the preceding, m^uil be quite clofe to the f. pro'- 
jeftion, or touching it* 

(E) Frpo:i the calculated place ro h. 34^ 32^'. 3i2°,ov wefee^, that the fatef. 
Jite was drawn upon the arm,, and therefore might eafily be overlooked^ efpeciaUf 
as its revoi ution was unknown* 

(F) II h. 18^48^'. 117°,^. 

(G> The iatcUite is here called the 6thi and we have feen> before, in the note 
fS) of the6,thfat. that the 6th was called the 7th; but the tables of thefe fatel- 
Htes leave no doubt to which of them the obftrvations belons:. 
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Od. 12. 23 35* The Jixth fat. i projedion, or perhaps a 
little lefs, i. the body 5 I fee it with great difficulty, but have 
no doubt (H). 

I 8. I fee nothing of thefxth (I). 

0£t. 16. 20 23. The 7th fat. \ projection f. the body; that 
is, the fat, is upon the middle of the arm (K). 

20 36. The 7th a little more than | projedion £ the body j 
extremely faint. 

20 50. The 7th fat. i of its own dia. f. the body of t^ . 

21 11. The 7th is very nearly in contaCk with the body. 

21 15. I can ftill perceive the 7th fat. by means of the field 
bar hiding the planet. 

21 55, The 7 this gone. 

I 29. I have a ftrong fufpicion of a fat. upon the p* pro- 
jedion not far from the end of it (L). 

06j, 18. 21 25. I am pretty fure the fat. is about i of its 
own dia. p. i? (M) • 

21 26. Very clear. I fee the 7th fat. very plainly. 

21 2iS* About 2 of its own dia. from the body of i? , and a 
Mttle nortk of the R. 

21 43. The 7th fat. | proje£tion p;the body. 

21 51. The 7th fat. I di^. of i^p* the body. 

22 26. The 7th fat. J dia. of 1? p. the body. 

(H) The calculated place 911.59' lo'^ iii%2, gives the fatellite farther 
from the arm than the obfervation; but as this alfo mentions the fat. was feen 
with difficulty, the inteJ^vai might appear lefs than i^ would have done in a very 
clear view of the fat. 

(I) The leaft change m the a tmofph ere would make the fat. invifiblej and by 
the tables it alfo was now very nearly going upon the ring. 

h h 

(K) 6 3/59. i44»4v <^) ^^ 37 ?• ^'^^S' 

(M) 7 25 58. 202,7. 

Q q q 2 22 40, 
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23 40. The 7th feems fiiU to be where it was. 

23 I7« The 7th approaches to a Gonjandlion with the 6tb* 

23 37. The coojundioa of the 7th and 6th fatellites is paft;- 
They are too near the planet to (ee exactly how they are placed* 

o 20* The 7th fat. 4? or near |, dia. of t? p. the body,. 

o 24* The 7th is clear of theprojeftion. 

o 36, The 7th near § projedion p. the edge of the ring. 1 
fee the R, well enough to eftimate by it. 

59. The 7th fat. |*, or nearly ^y dia. of t^ p; the body. 

1 21. The 7th fat. ^ dia. of t? p. the body (N)/ 

0£l, 20. 21 26. I have a giimmering fight of the 7th fat*. 

21 56. The 7th is perfeftly detached from the p. arm* 

23 5. The fat. i of the dia. of 1^ p. the body, or there- 
about. 

23 ^"j^ The 7th extremely faint, near i dia. of t^ p. the body ;r 
but the eftimationof the diftance is not very exadlly to be had, 
as I am obliged to hide the planet when I fee the fat. There 
is a high wind, and the air being dry, the telefcope does- not, 
tdt fo well as it did i| hour ago. 

o 8. The 7th fat. | dia. of tj p. the body ; or |- (ornearly IJ. 
proje£tIon p* R. I fee the ring very plainly (O). 

20. The 7th fat. about | dia. of vp* the body. 

1 20. The 7thTat. aliout 4. dia^ of vp- the body* 

Nov. 4. 22 23. The p. arm feems to be loaded about -|. dia. 
of h from the body (P). 

Nov. 7. 22 Q. The 7th fat. 4^ dia, of \ p. the body, ex- 
ceflively fmaii ; but I fee it extremely well, andean keep it Ivu 
view V it is juft' following the jft and 2d fat^ 



/// 



(N) II 21 20; 265,1; (Q) 10 O 40* 28759/ 

k^) 1^1 5^ 2I4p3? 

22 91 
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229. I fee the 7th extremely well, notvvithftandmg its 
fmallnefs. 

22 39. The 7th about 4, dia. of ^ p. the body (Q). 

23 12. The 7th nearly the fame as at. 22 k. 39/^, or perhaps 
a little nearer to v • 

Nov, 8. 21 17. The 7th is dear of the p. armj but I do 
not fee it well enough yet to eftimate how much* 

22 o. TEe 7th fat. | dia. of ^ p, the body (R)> 

23 31. The 7th is upon !ihe p. arm I fuppofe, for the wea- 
ther is now very clear^ and I fee it no longer. There is a fmall 
protuberant point on the arm^ which I take to be the fatellite ^ 
but, asit has been cloudy^ I have not been abk to follow it fd 
as to fee it go on fince 22 h* z^ 

23 40a I fee the 7th upon the arm. 

Nov. 10. 21 39. The p. arm is a little gouty, not quite ^ 
dia. of T^ preceding the body (S). 

Nov. 15. 22 27.. The 7th fat. is clear of the f. project 
tion (T). 

22 39*. The 7th fat. between the 6th and the projedion of 
the R. and a very little to the north. 

22. 44.^ The 7th coniiderably lefs than the 6th j I fee it how^ 
ever very well, notwithftanding the difficulty of its fituatlon^ 

Z2 56^ By a figure, at a confiderable diftance following. 

Nov.. 1 6. 22 50. The 7th lefs than i dia. of the ift fol*- 
lowing the firft, and a little north. (V). 

Nov. 29. o 38. A fniall luminous point on thef. arm (W)>- 

"• / // o ^' / // o 

(Q) 7 21 i6i 281,4V (R) 6 38 27. 291,9. 

(S) 6 9 39- 328,5. (T) 6 37 54. 85,7. 

m 6 Sf> SS:f i 12.8- (W) 7 sa 35- 53^3- 
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Dec. 2. 23 38. I fufped the 7th to be juft detached from the 
f. arm (X). 

o 24. I cannot fee the 7th, though I tried often for it. 
o ^6. The 7th fat. is not vifible. 

From the obfervations on the feven fatellites of Saturn that 
have been here delivered, and clofely compared with their calcu- 
lated places, it appears evidently that the revolutions of thefe 
fatellites are fo well afcertained, that we may, without hefitation, 
determine that no phaenomenon on the ring of Saturn, in the 
Ihapeof lucid fpot, protuberant point, or latent fatellite, can be 
occafioned by any of them, when, upon computation, we find 
that the place of the fatellite differs from that where ftich 
appearances were obferved. In coniequence of this dediuilionj 
I found, that the obforvatlons, which will be given presently, 
could not be explained by any of the known fatellites ; it 
remained, therefore, to be examined to what caufe to aferibe 
the appearance of fuch lucid fpots. 

The firft idea thai occurred was that of another latellite, ftlll 
clofer to the ring than the feventh ; and if a revolution, flower 
than abo^t 1 5 hours and a tjuarter, could have been found, 
which wouM have tafcen in the moft material places in which 
bright Ipots were feen, I fhould have continued of opinion 
that art eighth :feteitite, exterior to the ring, did exift, notwith- 
ftanding more obfervations had been wanting to put the matter 
oi|t of all doubt. But this being impradicable, I examined, 
in the next place, what would be the refult if thefe fuppofed 
fatellites, or protuber^iiit points, were attached to the plane or 
edge of the ring. 

(X) 611,4x^59'^. ioo%o. 

As 
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As obiervatioos, careftilly made, flibuM always t^ke the lead 
of theories, j fhall not be concerned if fucb lucid fpdts ias 1 
am now going to admit, ftiould feem to contradict wMt has 
been fkid in my laft Paper, Concerning the idea of ineqiialitieSy 
or protuberant points. We may however remark, that a lucid, 
and apparently protuberant point, may exifl without any great 
inequality in the ring, A vivid light, for inflaiiCe, Will feem to 
project greatly beyond the limits of the body upon which it is 
placed. If therefbfe the luminous places oti the ring {hottld 
be fuch as proceed from very bright reff citing regions, Of, 
which is more probable, owe their ejciftence to the rnore fluc- 
tuating caufe^, of inherent fires aflitig with great violence, we 
need not imagine the ring of Saturn to be very uneven or 
diftorted, in order to prefent us with ilich appearances as wilt 
be related. In this^ fenfe of the word, thefly we may ftill op- 
pofe the idea of protulberant poifits, fuCh as would denote 
immenfe mountains bf elevated ftirface* 

On comparing togetteif feveifal obfervatlons, a few" ttal^ 
fliew that the brighteft and'befl obfefved fpdt agrees to a revo- 
lution of 10 h. 3 a'' 15 '''^^^ ; and, calculafing ks diftance fron^ 
ihe center of Saturn on a^ fuppofitioii of its being a foellite. We 
ind it 17^^227, which bfirigs it upon the ring. 1: i^^ there- 
fore certain, that unlefs we fhould ioiagine the ring to be iuffi- 
eiently fluid to permit a latellite to revolve in it, or fiippofe a 
notch, groove, or divifion in the ring, lo ftifief the latellite to^ 
pals along, we ought to admit a revolution of the ring itfelf. 

The denfity of the ring id<!eed may ht fuppofed to be very 
inconfiderable by thofe who iriiagind its light to be rather the 
efFeft of fome ihining fluid, like an aurora borealis, than a 
refle£fcion from fbme permanent fubftance ; but its difapparitioa 
in general, and in my telefcopes its faintnefs when turned edge- 

5 
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ways, are in no manner favourable to this'^idea. When w^ 
add alfo, that this nng cafts a deep fhadow upon the planet, is 
very fharply defined both in its outer and inner edge, and in 
brightnefs exceeds the planet itfelf, it feems to be almoft 
proved, that its confiltence cannot be lefs than that of the 
body of Saturn ; and that confequently, no degree of fluidity 
can be adniitted fufficient to permit a revolving body to keep in 
motion for any confiderable time. 

A groove might afford a paffage, efpecially as on a former 
occafion we have already confidered the idea of a divided ring. 
A circumftance alfo which feems rathex to favour this idea is^ 
that, in fome obfervations, a bright fpot has been kt^w to pro* 
je<3: equally on both fides, as the fatellites Jiave been obferved 
to do when they pafled behind the ring. But, on the other hand, 
we ought to confider that the fpot has often been obferved very 
near the end of the .arms of Saturn's ring, and that the cal- 
culated diftance is confequently a little too fmall for fuch ap- 
pearances, and ought to be 19 or 20 feconds at leaft. We 
fhould alfo attend to the fize of the fpot, which feems to be 
variable; for it is hardly to be imagined that a fatellitej^ 
brighter than the fixth, and which could be feen with t»he 
moon nearly at the full, fhould fo oftan efcape our notice in its 
frequent revolutions, unlefs it varied much in its apparent 
fcrightnefs. 

To this we muft add another argument drawn from the 
number of lucid fpots, which will not agree with the motion 
of one fatellite only ; whereas, by admitting a revolution of 
the ring itfelf, in 10 h. 32^ i^^\^\ and fuppoling all the fpots 
to adhere to the ring, and to fliare in the fame periodical 
r^turn^ provided they laft long enough to be i^^^ many times, 

we 
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v^t fliall be able to give an eafy folutioti to all the remaining 
obfervations. 

F'or Inftance, let a^ jG, y, I, s, rep refent five fpots onthe ring of 
Saturn, fituated as in fig. 2. ; where the ring is fupppfed to be 
divided into 360 degrees, and the fpot (% placed at 27i%5 ; ^ at 
jo%2; y at i83%o; ^at i42%5 5 and s at 358''56. Then will 
the ring, with the fpots thus placed, ferve as an epocha for the 
year 1789; by which, with the affiftance of a table con- 
fl:rufl:ed upon the before^mentioned period of the rotation of 
the ring, we may calculate their fituation for any required 
time; and to render this calculation perfectly convenient, I 
have given a table, ready prepared for the purpofe, at the end 
of the other tables. 

The following obfervations have all been previoufly cal- 
culated by the tables of fuch of the feven fatellites as were 
not already In view, and have been found to belong to neither 
of them; but in the notes that are given with them they have 
been again calculated by the table of the rotation of the ring for 
every time they were obferved, on a fuppofition of their being 
fpots adhering to it, 

Obfervations not accounted for by fatellites* 

July 28. 22 31. I now perceive between the neareft fat. and' 
T2 , onthe f. fide, a fmall lucid point, like an emerging fa tel- 

iite (A) . 

22 ^j, 

(A) My fiirmife of its being an emerging fatellite fo early as tbe beginning 
©f the feafon, when I was flill unacquainted with the minute phsenomena that 
offered themfelves afterwards, Ihews plainly, that the lucid point was of a fufii- 
cient brightnefs to deferve notice^ The five old fatellites were in view^ and the 
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2237. The lafi: difcovered point, not quite half-way be« 
tween the 3d fat. and the body of Saturn ; may be it is a 6th 
jfat. By a figure^ the greateft part of its diameter is to the 
north of the ring (B)* 

Aug. 29. 23 I. The preceding projedlion contains a fmall 
inequality. By a figure, it follows the 3d fat. about f of the 
projection of the ring (C). 

Sept. 16. 19 39. I fufped one of the fatellites clofe to the 
ring following (D). 

20 6. I aiji pretty fure there is a fatellite clofe to the following 
arm, and a very little to the north. 300 leaves it doubtful (E)^ 

Ode. I5« 20 58. I fufpedl a fatellite upon the preceding pro--^ 
jeftion, not far from the end of it (F). 

21 39. I cannot perceive the fatellite on the preceding arm 
fu{pe£ted at 20 h. 58' (G). 

6th and 7th by calculation could not oCGafiOii this appearance, the fonner being: 
^^72°53 5 the latter on the oppoiite fide at 299^4* Suppoiing this, therefore, to 
be the fpot Ihave called a, its place for-ijh. 53'' 39''^ would be 36°58| which 
might make it appear like an emerging fatellite. 

(B) By this time the fpot was at 4o''j3, which agrees with the obferved fitua- 
tion. As the.greatefl part of its diameter appeared to be norths we may fufmife^ 
that the fpot, which mufl: have been of a very confiderable fize and brightnefsy 
was fituated on the northern plane of the ring, and within a fecond or two from 
the outward cdgt of it. The ring itfelf was now fo near having, its edge diredled 
towards us, that it required no great elevation of the fpot to render it vifible^. 
notwithflanciing it was then in the far theil part of its circuit, 

(C) The fpot «»j at lah. 17^ 58''' was 30l%|, 

(D) The fpot $, at 7 h. 45^ 52'' was 58^,1. This l|30t was probably alfo oii 
the northern plane, and on the very edgCj but not fo confiderable as a. 

(E) It was now advanced to 73^4. 

(F) The fpot y, at 7h, 10' 49'' was 305^0. Its fituation on th^ ring Was 
probably on the fouthern plane, and at fome confiderable difiance flfom the 
outward ^^g^^ 

(G) It was now advaneed to 3a8%3 j and therefor© Gould hardly be km any 
longer* 

oa. 
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OBl. 16. I 29. I was not without a fufpicion of another 
fatellite upon the precedmg arm, not quite fo far advanced as 
the former (H). 

0£l. i8. 20 22. I fufpe£t two fatellites upon the p. arm (I). 

20 42. I make no doubt but that there is at ieaft one fat^ 
upon tliep. arm (K). 

21 14. I am in doubt whether it be a fat, upon th^ p* arm^ 
or the arm itfelf (L)« 

21 I7« Unlefs the p* arm be much brighter than the £ one> 
it muft contain a fatellite (M). 

I I. I am pretty fure the end of the preceding projection is 
loaded with two fatellites. By a figure, one is placed \ pro- 
Je6:ion from the end; the other, f projedlion from the 
body (N). 

QBi. 18. I 5. lean diftinguifli one upon the preceding pro- 
jection very certainly (O). 

OQi. 20. 2£ a6. I fufpe<9: the end of the preceding arm to 
be loaded with a fatellite (P) 



The fpot #. By calcuteion, at iih* 37' 9' it was 309%^, orjuft fol- 
lowing the 7th fatellite, which appeared then upon the preceding arm in the fliape 
of a frnall bright point. 

(I) The fpots y and h The former at 6 h. 23^ 9'^ was 217^6^ the latter 
289^59, ^ is prohably a fpot upon the northern plane of the ring of a conii- 
derable degree of brightnefs, though but fmall in its diiBeniions, and at no great 
diftance from the ^Agt^ 

(K) The fpot y was by this time at %%(f\p^ and therefore in a fituation to be 
cafily perceivml. 

(L) The Ipot y 247^,2. (M) The fpot y 248^^9. 

(N) The fpot a, at II h. \' 23% was at %if^% and s v/as alfo vifible, being 
at 304% 3. This fpot is probably a very fmall one, on the northern plane of the 
ring, at fome diftance from the edge. 

(O) Xhe fpot « was now at 2I9'^54, and being very bright could be drftin* 
guiftied eafily^ (P) The fpot a, at 7 h. 19' 7% was at 290", 7. 
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21 56. The preceding arm is certainly loaded with one or 
two fatellites^ oris more knotty than I have everobferved it to 
be. The weather is very beautiful (Q), 

Oft, 30. 2,0 ^2^^ I fuppofe the 7th to be upon the following 
arm I dia. of t^ f. the body (R). 

23 ^$. The 7th fat. 4 dia. of t^ p. the body, or very near to 
the end of the p. arm^ In the fliape of a protuberant point (S). 

o I, 1 fee it fo well that there is no doubt but that it is a 
iatellite (T). 

o 42* The 7th is upon the p, arm, but a little nearer than 
it v^as before (V). 

o 47. The 7th fat. -| dia. of 1? p. the body (W). 

Odi. 31. 21 13: The 7th fat. -I dia. of ^ p. the body (X). 

21 43. The 7th fat. is brighter than ufual; I fee it with 
great eafe, notwithftanding the moon is almoft at the full. It 
is brighter now than the 6th (Y). 

2211. The 7th is drawn nearer to the body of t? . Flying 
clouds prevent eftimations of the diftance (Z). 

23 13. The 7th is now no longer viiible (A), 

Nov. 2. 22 14. The 7th fat. ^ dia. of ^ p. the body, it isv 
upoii the arm (B). 

{<X) The fpot a. was now. at 307^,8 ; and at the fame time thefpot ^ being 
come on as far as 2i9%3, was therefore vifible, 
(R) The fpot ^, at 6 h. 6' sf was at 40%3. 
(S) The fpot c6j at 9h. %' %%^'^ was at 27a%4» 
(T) It was now at 275^8. 

(V) At 299°, I » (W) At 302°,o. 

(X) Thefpot m^ at 6h. 22^ 59^', was 278°,4. 
(Y) It was now at 295°,5. 

(Z) At 30S%7- (A) At 346^7. 

(B) The fpot s, at 7 h. 15' 58'', was at 235:^,6. 
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22 53* The 7th appears to be foil | dla. of t^ p* the body; 
but hazy weather (C), 

23 13. The 7th fat. | dia. of t^ p. the body (D). 

o 8. The following arm contains a lucid point near the end 
of it (E). 

o 16. The preceding arm feems to be loaded with two fmall 
points towards the end (F). 

Nov. 4. 22 14. The 7th fat. I think, is between the ifl 
and 6th, but I cannot be fure (G). 

22 27. I cannot perceive the 7th fat. where I fufpeded 
it (H). 

23 47. The £ arm about | dia. of 7? from the body contains, 
a fmall lucid point (I). 

23 54. I fee the point on the f. arm fb well that I have not 
much doubt but that it is a fatellite (K). 

Nov. 7. 22 9. At the end of the p. arm is a place that is 
brighter than nearer to the body (L)* 

23 12. The preceding arm has ftill the appearance af a 
fmall protuberant point towards the fouth, near the end of 
the arm (M). 

Nov. 8. 23 40. There is a protuberant point on the preceding 
arm befides the 7th fat. % fo that at prefent I cannot tell whe- 
ther the fatellite be the neareft or fartheft of them (N). 

(C) At 257^8. (D) At 269°,!. 

(E) Thefpot^, at 84^4. (F) Thefpotf, at 30S%0. 

(G) The fpot i, at 7 h. 8' 7^^, was at 7i°50, which agrees with the placeg, 
and it might be the fuppofed fatellite. (H) At 78%3« 

(I) The fpot ct, at 8h. 40' 51'', was at 36°, 7. 
(K) It was now at 40% 7. 

(L) The fpot «, at 6h. 51' 2i% was at 274'',0% 
(M) It was at 309^8. 
(N) The fpot ^1 at 8h. 18' ii^\ was at %^A^A^' 
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Nov. 10, 21 35. The following arm | dia, of i? from the 
bodj contains a bright pohit ; perhaps an 8th fateliite (O). 

Nov, 25. I 21. The p, arm is loaded (P)« 

Nov* 29. o 38, There are two fmall iuminoiis points on the 
p. arm (Q). 

Titc* 5. o 8. Upon the end of the p. arm appears to be a 
bright point (R). 

10. The fpot on the preceding arm is rather larger than 
the 6th fateliite (S). 

Dec. 16. 07, The end of the p. arm feems to be loaded 
with a fateliite (T). 

Dec. 24. o 7. The p. arm contains a pretty bright point f 
towards the end of it (V). 

Dec. 25. 23 2^^ The p. arm very near the end is loaded 
with a fat. (W), 

1 10, The p. arm is loaded very nearly at the far end of itj 
and a little towards the fouth (X). 

I 37. The bright point is near the far end of the p. arm (Y). 

The great accordance between the obferved places of thefe 
fpots and the calcnlated ones, feems to eftablifli the rotation of 
the ring of Saturn on an axis io as hardly to leave any doubt 
upon the fubjedt:. The time of it, we have already feen, is 
to hours, 32 minutes, and 15,4 feconds. It may be objeSed, 

(O) The fpot^j at 6h. 5^ 40^^ was at 59%!. 

(P) The fpot s, at 8h. 52' 10^^, was at 68°,6.- 

(Q.) The fpot $y at 7 h* 53^ o^^^ was at 259°,6. 

(R) The fpot f, at 7 h. o' f'^ was at %%f^%n 

(S). It was now at 285''50. 

(T) The fpot £, at 6 h. i^^ SfU was at 277^4. 

(V) The fpot «j at 5h. 44' 33'"^ was at 25l°56. 

(W) The fpot g, at 5h. 12^ /^%^\ was at 244%8i^ 

(X) It was now at 296^0. (Y) And now at 31 1^4, 

tha 
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that many of the obfervations are fuch as would alfa agree with 
other aflignable periods, efpecially when the numbers of fpots 
is fo confiderable as five ; but the rnoft material obfervations, 
which are thofe on the fpot «, fetting afide all the reft, feem 
alone to amount to a proof not only of a rotation of the ring, 
but of the time in which it is performed* 

It may be expe£led, that having now fufficiently examined 
the whole feries of obfervations of the laft new fatelHtes, we 
can give their periodical times and diftances more accurately 
than before. The times, indeed, are full as well afcertained 
as we can exped to have them : for on calculating fix fatellites 
by my tables back to Aug. 19 d. 12 h. 19' 56'', 1787, we find 
their places 341% I the 5th; io%6 the 4th ; 2ii%i the 3d ; 
iS^%9 the 2d; 8o\2 the ift; and 288^8 the 6th. And my 
journal contains the fulleft aflurance that they were thus 
fituated at the time for which this calculation is made. We 
may therefore fix the period of the fixth at i d. 8 h. jj'' S'^^jp. 
The 7th fatellite can only be traced back as far as the 8th of 
Sept. 1789; fo that its revolution will require at leaft ano- 
ther feafon to come to fome degree of accuracy, till when we 
fhall ftate it at 22 h. 37^ 22^^9. 

The diftance of thefe fatellites, deduced from calculation, 
depends intirely upon the time and diftance of the 4th, which 
is the fatellite that has been ufed. In order to obtain more 
accuracy in thefe elements, I have applied myfelf to mea- 
Turing the diftance of the 4th fiitelllte in thofe moments which 
were moft favourable for the purp'ofe. It is well known that 
this fubjea, on account of the quantity of matter in Saturn, 
to be deduced from the periodical tim^es and diftances of the 
fatellites, is of confiderable importance to aftronomers ; I fhali 

7 therefore 
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therefore defer a full inveftigation of it till I can haveati oppor- 
tunity of calculating a great number of meafuresj not only of 
the 4th and jth, but alfo of the other fatellites which I have 
already by me, and flill intend next feafon to take. Mean 
while, bavins; brought the meafures of the 20th of November., 
which feem to me to be very good ones, to the mean diftance of 
Saturn from the fun, I find they give the diftance of the 4th 
fatellite from Saturn 3^ 8^^,918. In reducing thefe meafures to 
the mean diftance, I have ufed the new tables of M. de 
I^AMBKE for Saturn, and Mayer's for the fun. 

Admitting therefore the above quantity as ihe diftance, and 
I5d. 22h. 41^ I3^^4 ^^ ^h.^ period of the 4th fatellite, we 
compute that the diftance of the 6th from the center of Sa- 
turn is 36^^,7889 ; and that of the 7th, 28^^,6689. 



Tables for the feven fatellites of Saturn. 



Epochs of the mean longitude of the fatellites. 



Years. 



1787 
1788 

1789 
1790 
1791 



5, fat. 



A. fat. 



Deg.dec 



335^9^ 

196,84 

269,63 
126,02 



Deg. dec. 



149,16 
132,41 

93»09 
53^77 

H>45 



3. fat, 



Deg. dec. 



I 



87>2l 

93»86 

20,82 

307.78 

234.74 



2. fat. 



Deg. dec. 



272,18 

173.95 

304.19 

74.43 
204,68 



I • fat. 



Deg. dec. 



176,46 

131.91 
256,66 

21,41 

146,16 



6. fat. 



Deg. dec. 



Deg. dec. 



269,31 

307.48 

82,92 

218,36 

353.^1 



7. fat. 



307,07 

65,02 

161,00 

256,98 

352,97 , 

I I.I 1 1 HH >i.w >ii w wwww^N 



Saturnicentric 



Seven Satellites of Saturn. 
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Saturnicentric motion of the fatellites in months 
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Months 



^tt^jantvv*' 



January 
Februa. 
March 



I-* 



th. 



April 

May- 
June 



July 

Auguil: 

Septein. 



ue^.dec 



ooo^oo 
140.68 

267,75 



48,43 
184,57 

one "> t 



4th, 



^esr, dec. 



3cl 



000,00 

339.89 
252,05 



101539 

242,07 

22,75 



Odober 158589 
Noveni. 299,57 
Decern.! 75,71 



189326 
169,16 



i26|47 

106,37 

86,26 

43-58 

, 23»47 
I 340,78 



Deg» dec. 

000,00 
310,40 



332^13 
202,84 

153,24 



l^ * ! Mii W i iWm W H 'iW I— » 



23,94 

334.34 

84^74 



2 



15545 
105,85 

336.56 



ad. 



Deg. dec. 



000,00 
117,58 
200,56 



318,14 
304,19 

61,77 



47,82 
165,40 
282,98 



269,03 
26,61 
12,66 



I ft, 



k^g. dec. 



OOO5OO 

151,64 

91,18 



242,81 

203,75 

355^39 



316,33 
107,96 

259,60 



220,54 
12,17 

333^" 



6th. 



Deg. dec. 



000,00 

2 24* S 4 
20,91 



24545 
207,27 

7I581 



258,17 
122,72 



84,54 
309,08 
270,90 



7 th. 



Deff. dec. 



o 



000,00 
320,81 

2I5.73 



176,54 

1 15,39 
76,20 



15^05 
335^86 

296,67 



235.»52 
196,33 
135.17 



In the months January and February of a biffextile year 
fabtrad i from the number of days given. 
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otion of the fatellites in days. 



Days 



I 

3 



A. 

5 
6 



7 
8 



iO 
II 

12 



14 

IS 



16 
17 

i8 



19 

ao 

21 



22 

2, A, 



^5 
26 

27 

28 
29 

30 



3 



5th, 



^eg, Dec, 



49S4 
9,08 

13,61 



i8,iSv 
22569 

27>23 



31^77 
36,30 

40,84 



45^38 
49,92 
54,46 



58,99 

^3.53 
68,07 



72,61 

77^15 
81,69 



86,22 
90^76 

9S.30 



99,84 
104,38 
108,91 



5 13^45 
117,99 



127,07 
131,60 

136,14 



140,68 



2 



4tb. 



Des, dec. 



22,58 

45. IS 
67.73 



90,31 
112,89 

135.46 



158,04 
180,62 
203,19 



225.77 
248,35 

270,93 



»ain— ^iTii 



293^5^ 
316,08 

338,66 



,24 



I 

23,81 

46.39 



68,97 

91,54 

114,12 



136,70 
159,28 
I8I585 



204,43 
227,01 
249.58 



272,16 
294,74 

3n^3^ 



3^' 



2d. 



Deg. dec. 



79,69 

159.38 
239,07 



318,76 

38.45 

1 183 14 



197,83 

277.52 
35/521 



76,90 

iS6>S9 
236,28 



3^5.97 
35.66 

115.35 



195,04 

274,74 

3S4>43 



74.12 

153.81 
2330O 



313*19 

32,88 

112,57 



192,26 
271,95 
351.64 



71.33 
151,02 

230,71 



Deg. dec. 






i3i'53 
263,07 

34,60 



166,14 

297,67 

69,21 



200,74 

103,81 



235.3s 

6,88 

i38'42 



269,95 

4i>49 

173,0a 



304,56 
76,09 

207,63 



339.16 
110,70 

^42, 2 ■^ 



13.77 

145.30 
276,84 



48,37 
179,91 

311.44 



82,98 
214,51 
346,05 



339,89 I 310,40 117,58 



Jl XL • 



Deg, dec. 



190,70 

21,40 

212,09 



42,79 

233^49 
64,19 



254,89 

85.58 
276,28 



106,98 
297,68 
128,38 



319.07 

149.77 

340,47 



171,17 

1.87 

192,56 



23,26 

213,96 
44,66 



235.35 
66,05 

256.7s 



87.45 
278,15 

108,84 



299,54 
130,24 
320,94 



151,64 



6 th. 



Deg. dec. 



262,73 

165,45 
68,18 



330.91 

233,64 

136,36 



39.09 
301,82 

204,55 



107,27 

10,00 

272,73 



175.45 
78,18 

340,91 



243,64 

146,36 

49,09 



311,82 

214,54 
117,27 



20^00 
282,73 

185.45 



88,18 

350,91 
253,64 



156,36 
59^09 

321,82 

224,54 



7th. 



Deg, dec. 



21,96 

43.92 
65,88 



87,85 
109,81 

131^77 



153.73 
175.69 
197.65 



219,62 
241,58 
263,54 



285,50 
307^46 
329,42 



35^^39 
13.35 

35.31 

»"" ' ■ '■ " 

57.27 

79^23 

101,19 



123,16 

145,12 
167,08 



189,04 
211,00 
232,96 



254.92 
276,89 

298,85 



320,81 
M otion 



Seven Batellhes of "Satimh 



4^r 



• 




Motion 


of the 


fatellites in hours. 




Hours. ■ 

I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

11 

12 


Sth. 


4th. 


3d. 


2d. 


I ft. 


6th. 


3eg. dec. 


Deg. dec. . 


Deg. dec. ' 


Deg. dec. 


Deg. dec. '. 


Deg^ dec. ] 

7.95 

15.89 
23,84 

31.78 

39.73, 
47.67 


Deg. dec. ] 

3^0,95 
2I589 

32,84 

43.79 

54.73 
65,68 


0,19 

0,38 
0,57 


o,Q4 
1,88 
2,82 


3'32 
6,64 

9,96 


5^48 
10,96 

16,44 


I5>92 
3^83 

47t75 


0,76 

0.95 
1. 1 3 


3.76 
4,70 

sM 


13,28 

16,60 
19,92^ 


21,92 

27,40 
32.88 


63,66 
7908 
95>49 

111,41 

127,32 
143,24 


1,32 

1,70 


6,58 

7.53 
8,47 


23.24 
26,56 
29,88 


38.36 
43,84 
49.33 


55.62 
63.57 
71.51 


76,63 
87.58 
98,52 


1,89 
2,08 

2,27 


9,41 

10.35 
11,29 


33.20 

36,52 
39.84 


54,8 1 
60,29 
65,77 


79.46 
87,40 

95.35 


109,47, 
120,42 

131.36 


159.15 

175,07 
190,98 


13 

14 
15 

16 
17 

19 

20 

21 

22 

23 

24 


2,46 
2,65 

3,84' 


12,23 

13.17 
14,11 

15.05 

15.99 
16,93 


43,17 

46,49 
49,81 


71,25 

76,73 
82,21 


103,29 
111,24 
119,19 


142,3': 
153.26 
164,20 

175.15 
186,10 

197.05 


206,90 
222,81 

238.73 


3.03 

3.21 
3,40 


53.13 

56,45 
59.77 


87,69 

93.17 
' 98,65 


127,13 
135.08 

143,02 


254^64 
270,56 
286547 


3.59 
3,78 

3'97 


17.87 
18,81 

19.75 


63,09 
66,41 
69,73 


104,13 
109,61 

115.09 


150.97 

158.91 
i66»86 


207,99 
218,94 
229,89 

240,83 
251,78 
262,73 


302,39 
318,30 

334,22 


4,16 

4.35 

4i54 


20,70 
21,64 
22,58 


73,05 
76,37 
79.69 


120,57 

126,05 

131.53 


174,81 
182,75 
190,70 


350^13 
6,05 

21,96 
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Motion of the fatellkes in minutes. 



w^Wf f tmm x^n^K ' i 



Min, 



5di. 



Deg,' ■ dec. 



2 






4 

5 
6 



Q,00 

o,oi 
o,oi 



7 



lO 

II 
la 



o,ci 

Oj02 
0,02 



0,02 

O5O3 
0,03 



13 

14 



003 
O5O4 

0,04 



16 

17 

18 



O5O4 
0,05 
0,05 



19 

20 

21 



0,05 
O5O6 
O5O6 



22 

24 



0,06 
0,07 
Oj07 



25 
26 

27 

2a 
19 

30 



0,07 
c,o8 
O508 



0,08 
0,09 
O5O9 



0,09 

o,io 
0,10 



4th. 



3d. 



Deg. dec, 



Oj02 
0,03 
0:05 



O5O6 
0,08 

op9 



Deg. dec, 



2d. 



0,06 
0,1 I 



0^28 

0,3 'I 



0,1 1 
0,13 

0,14 



0*39 

0,44 

0,50 



0,16 

0,17 
0,19 



0,20 
O522 

0^24 



c,66 



0,72 
0,77 
0,83 



0,25 
0,27 
O528 



0,30 
0.31 



0,89 
0,94 
1,00 



1,16 



0'34 
0,36 

0,38 



1,27 



0.39 

0,41 
0,42 



0,44 

0.4S 
0,4; 



1,38 

1,44 
1.49 



o»47 * 
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1^55 

I560 
1,66 



Deg, ^QC. 



0,09 
0,18 
0,27 



o»37 
0^46 

Of*- f* 



0,64 

0,73 

C582 



0,91 

I J 00 

I,iO 



Ij28 

1.37 



1,64 



i»73 
t,92 



2,01 

2^ 10 

25 19 



^?37 

2,56 
2565 
2,74 



ift. 



) «IKi«apM«MMw«aaM 



Deg. dec. 



0,13 
0,26 

0,40 



Oj66 
o>79 



0.93 
1,06 

1,19 



Ir32 
1,46 

i'59 



i.72t 

.1,85 

1.99 



2} 1 2 

2j2^ 
2,38 



2^52 

2,65 
2,78 



3»oS 
3? lo 



3.31 

3>S7 



iluMmi H IM— mnwi 



3'7i 
3^84 

3^97 



6 til, 



7th% 



D 


eg 


dQC, 




0, 


18 




0, 


36 




0, 


55 
- 



Deo*, dec. 



ly 



0,27 

0,80 



^^73 
0^91 

1,09 



1,06 

1^33 
I '59 



1528 
1,46 
I564 



1,82 
2,01 
2,19 



2.37 

2,55 



2,9a 



10 



3.28 



3>47 
3.65 
3=83 



4,01 
4,20 
4,38 



.56 
4j74 
4»93 



5*29 

5^47 



1,86 
2^39 



2565 

2,92 
3.18 



3545 
3'7i 
3^98 



4,24 

4t5i 
4? 7 8 



5j04 

5.^31 
5*57 



5?84 
6jio 

6.37 



6,6^ 
6j9o 

7?i6 



7.43 
7569 
,96 
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Seven SaUllUes pf Saturn. 
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Min. 



31 
3a 

o 



5Lh 



Deg, Dec* 



' WJ I. w 

O 1 1 



34 

35 
3^ 



'^>6 



13 



7 

38 

39 

4.0 

42 



4'% 

4*4 

nr3 



0,11 

O5 1 2 



05I2 
0,13 



o»i3 

05I4 
0,14 



05I4 
0515 

0,15 



"imttrmitn 



46 



49 
I 5° 

51 



52 

S3 

54 



ss 

S7 

S8 

59 
o 



0,15 
0,16 

o,i6 



■ ti iiii i II m i i i i i l l 



0,16 
0,17 
0,17 



i> ni iii imni 



0,17 

O5 17 
0,18 



Oji8 
O51B 
0,19 



O5I9 
O5 1 9 

O520 



«j^ 



Motion of the fatellites' in mioules.- 



4th, 
ieg,'. dec. 



0,49: 
0,50^ 



0.53. 

0,55- 
0,56- 



3d 



Deg« dec.^ 



Deg. dec. 



157 a 

* ? / / 

1,83 



MMIW ff*- *" r' « | W « W M*> g >«HiWWI 



0,58 
0,60 
0,61 

O563 
O564 
O566 



0,67 
0569 



0,72 
0,74 

o,7S 



1,88 

1,99 



w wi— iiw>n«i ' 'nw.ii iiiii ni a » iii i i n 

2,05 

Sj 10 
25 16 



20 *1 
-5 ^ / 



2,38 

2^43 
2^49 



»iM:iiimiiBiri»)<ilMllf lm 



0,77 
0,78 

Oj8o 



2560 
2566 



2^7 ^ 

'2,77 

2^02 



0,85 



2,88 

2.93 
2.99 



■Mvm «M«« 



0,86^ 

0,88 



3,04 
3,10 



WI>'«IWlM<iNMMiaiHIWiMMt. *•**"• 



illWMlii illlltHMpMl 



0,91 

0.93 
0,94 



3?2I 

3.27 

3»32 



2d. 



2,83 

23Q2 
3,01 



Sin 
■3,20 
-3529 

3-38 

3>47 

3.5^ 



3*65 

3>74 
3.83 



3>93 

41 ^» 
45I I 



4^20 

4-^ 2Q 

4,38 



. 4>47 
4'57 



4.75 

4,84 

4>93 



5^20/ 



5^3^ 

5^39 
5,48 



I ft. 



^■eg. dec. ■ • 



4.37-, 



4,50 
4,63 

4.77 



4590 

sm 
5,16 



/ ■ 6tb. ' 
Deg. dec. 



5,20 

5>43 
5>56 



5.69 
5. 8 3 
5>96 



6,09 

6,36 



6?49 
6362 

6,75 



6,88 

75O2 

7.^5 



7>.28 

7541 

7. f, 10 
935 



7.68 

7^81 

7»94 



66 

.S.84 



6,20 

6»39 
0'57 



6,75 
6,93 

7)12 



7.30 
7,48 

7,66 



7.85 
8,03 
8,21 



8,39 
8,58 

8,76 



8,94 

9 5 * a 
9f3^ 



9>49 
9.67 

9»% 



7tli> 



laH^WniHi'.i^rumww fNMMVJMwMM 



Deg,. d-ec» 



10,03 

1 0«jAO 



1.0,58 

I0576 

'io,9$ 



8,49 

8*7-5 



9,02 

9^29 

9»SS 



95-82 
10508 

io^3S 



io,6i 

10,88 

X 1, * J. iO« 

■W' i—wniiMiiiHWif ■ijiimwiiiiiii 

i1j4i 
1I567 
1I594 



■<(•>•<>• 



I2j20 
* 2)4/ 

12,73 



1 3,00 

135^27. 

13^53 



1 3 Jo 

14.06 

I A. 2 2 



14,59 

14,86 

5. *** 
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i5>39 

15.65 
15,92 
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Table of the rotation of the ring of Saturn. 




Motion of the fpots in days, hoors, and minutes. 



Deg.dec 



Hon. 



99,92 
199584 
299,76 



Motion of the ijpots 
in Months. 



t imhmwmnmmMMmip « 



Months. 



January 

February 

March 



Deg. dec. 



April 

May 
> June 



OOOjOO 
217,52 

135,28 



7 
8 

9 



3^ 



iHMftMMMMJdMIIMHf 



9568 
139,60 

339^44 
79^36 
179,^8 



3 



4* 

5 

6 



3 



52,80 
iioj4o 

327,92 



"mmmmmmmmmmt • 



ID 
II 
12 



279520 

19,12 

I f 95O4 



Deg,dec|Min» 



34, 1 6 

68,33 

102,49 



136,65 
170,81 
204398 



I 

2 

3 



Deg.deqMin. 



4 
6 



7 
8 

9 



13 
15 



a 1 8,96 

318,88 

58,80 



10 



239»H 

273^30 
307,46 



34^3^3 

15.79 
49.95 



7 

8 



0.57 

1,71 



3^42 



3^ 

o 

3: 



qz 



34 

36 



July - 
i Augull; 
September 



278,16 
135.68? 
December | 253,28: 



October 
Movembei* 



85,52' 

3031O4 
16O556 



16 
17 
18 



19 

20 

21 



IS8.72 
258,64 

358^56 



13 
14 

IS' 



98,48 

198,40 

-^ M O , "S <4 



16 
17 
18 



19 

20 



84, I I 
[l I 85 2S 

1 5 2,44 



10 

12 



3>99 

4,56 

S.^12 

5^69 
0,20 
6,83 



^7 

38 
39 



40 
42 



^3 

14. 
15 



7^40 

7^97 

8,54 



186560 
220,76 

^S4>93' 



16 
17 
18 



22 

23 

24 



38,24 
133,16 
238,08: 



25 
26 

27 



28 
29 

3^ 



338,00 
77,92 

i77>84 



289^09 

357.41 



9,11 
9>68 

10,25 



43 

4S 



19 

20 
^ i, 



23 
24 1 



3i>59 

65.7s 
99,91 



"t wk i nl pm 



22 

23 

24 

26 

27 



10,82 

^^39 
11,96 



46 

47 
48 



' 2.53 
13*10 

13,67 



277,76 
17,68 
117,60 



'nmmmmtitt^ 



mmmm 



3 



28 
29 

SO 



1 4s 24 
14,80 

iS>37 



49 
50 

51 

52 

53' 
54 



55 
56 

57 



JS.94 58 

i6,5M 59 
17,081 60 



Deg,dec 



17,65 
18,22 
18,79 



.ll1Bllilll>l.ri>l'lniililWlii'>«« 



19.36 

19.93 

20,50 



2 ■». ,07 
2 1 564 



22,78 

^3^3 51 
23,91 

24548 
^5>o5 

25,62 



26,19 
26,76 

^7.33 



27,90 
28,47 
29,04 



29,61 
3O518 

30,75 



3«!32 
31,89 

32,40 



33.03 

33.59 

34.16 



^7.52! 



lltllll|l,H»ll|l»lH 



EiKampk 



Rotation of the Ring of Saturm 
'Example of the ufe of the tables^ 



4m 



Let it be reqiured to calculate the apparent place of the 
feveniatellites for 1789^ Odi. 18. *]h. 51'' 54'''',^ to the neareft 
minute of time and to tenths of a degree. 





5th. 


4th, 


3^- 


2d. 


^ ift. 


6th. 


7th. 1 


1789 

oa. 

18 

7 
52 


53.23 
158,89 

81,69 

1.32 

0,17 

12,58 


93.09 
43.58 

46,39 
6,58 

0,82 
12,58 


20,82 

iSS,45 

354.43 

23,24 

2,88 
12,58 


304,19 
269,03 

207,63 
38.36 

4.75 
12,58 


256,66 

220,54 
192,56 

55.^2 
6,88 

12,58 


82,92 

. 84,54 

49.09 
76,63 

9»49 
ia,s8 


1615O0 

35.3^ 
111,41 

I2,j8 


3°7'9 


203,0 


209,4 


116,5- 


24,8 


^3 15,^3. '_ 


209,6 







The lituatipn of the fpot^ calculated for July 28; ijh, 53^ 
^'l /3 for Sept. 1 6. ^11.^$" 4§'^f ^Jbr Nov. 2. 7h. 15^ 58^^^; 



1789, a 


21h5 





183,0 


E 


358,6 


July 


85,52 


Sept. 


160,56 


Nov. ■ 


135.68 


28 


277,76 


16 


i5^»72 


:. " 2 


199'% 


^3 


84,11 


7 


239?H 


7 


239,14 , 


54 


30.75 


46 


26^19 


16 


9,11 ^ 


"h 


7.2P 


f} 


-r :i^4Sr 


h 


235.6 




36,8 




1. s8,r;-: 





^The quantity marked % 1 2°558, which is appliedi to every one of the latellte, 
is the complement of iiM7°2S% or geocentric place of Saturn, t^keil from 
the Nautical Almanac, for midnight of the required day, and to the neareft 
toinutej wfiich is iufficiently exad* This complement, or 12° 35' in conformity 
with the tibles, is reduced to decimals of adegree ia%58. 



^ 
1^%^ 



